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Are you a Reen photographer looking to develop your skills? 


Join the Australian Geographic Whitsundays 

where you'll be 
tutored by some of the country's finest master 
photographers in one of Australia's most 
stunning locations. 


» Suitable for photographers of all levels. 
» Participate in engaging workshops. 
» Gain hands on techniques to help you photograph your own 
True Colours experiences. 
» Set in the Whitsundays, a place of outstanding natural beauty 
in the heart of the Great Barrier Reef. 
And, when you're not pondering the depth of field or shutter speeds, 


you can take advantage of all Airlie Beach has to offer such as dining 
at one of the bars and restaurants or simply lying by one of the pools. 


$ 2849.00 per person* 


Registration and all Workshops 
— Aerial photography, 30 minute Helicopter Flight — Field trips to Whitehaven 
Beach and Hill Inlet — Ocean Rafting — 2 Dinners — Breakfast. 


Workshop fee does NOT include Airfares and Accommodation. 
Your own arrangements will need to be arranged via 
www.australiangeographic.com.au/whitsundays 


The Workshop covers landscape, aerial and portrait photography 
skills, as well as digital processing and printing, plus you'll learn 
all of this from 3 of Australia's best photographers in their field. 


Peter Eastway G.M. Photog. APPL. Hon FAIPP. HFNZIPP. FAIPP 


Sydney-based photographer Peter Eastway is a Grand 
Master of Photography and a two time winner of the AIPP 
Australian Professional Photographer of the Year. Known 
best for his landscape and travel photography, he has 
worked in most areas of the profession and also loves 
sport, studio still life, portraiture and wildlife Photography. 


Bruce Pottinger м. Photog 1. APPL. Hon FAIPP 


Master of Photography and an Honorary Fellow of 
Australian Institute of Professional Photography. Bruce is 
the managing director of L&P Digital Photographic, one of 
Australia's leading professional supply houses. He is also 
our technical boffin and what he doesn't know about 
cameras probably isn't worth knowing! 


Frances Mocnik 


Frances Mocnik has contributed to Australian Geographic 
for the past 20 years and was awarded the Australian 
Geographic Society medal for the Pursuit of Excellence 

in 2006. She holds a Master of Fine Arts degree in 
photography and exhibits internationally. 
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True Colours Photo Workshop in the Whitsundays - Itinerary 


Tuesday 26 April 2016 


3.30 - 4,30 pm 


Check in, grab the schedule and get ready! 


6.30 - 8.00 рт Reception Dinner 


Don't dress up - we're all very casual. 


Wednesday 27 April 2016 


No sleeping in - we're up and at it! 


7.30-8.30am 222: 


A sumptuous meal at our wonderful venue. 


5.30 - 7.00 am 


9.00-1.00pm | Long Exposure Seascape Shoot 


Learn long exposure techniques with ND filters 
(Bring your ND filters with you). 
1.00-2.30pm 7 


Anda little time off as well. 


2.30 - 5.00 pm 
Bruce Pottinger shows how he uses Capture One - 


NENNEN tips and tricks for ultimate image quality. 
IMAGE LAB - Classroom processing 
5.00-8.00pm 7 lu 


We suggest you grab dinner at one of the local 
restaurants. 
8.00 - 10.00 pm 
Thursday 28 April 2016 
5.30-7.00am Sunrise Shoot 


We'll set out for a second morning location! 


7.30-8.30am 22: 


Another great meal at our wonderful venue. 


Night Photography Shoot 


We will make the most of the weather to shoot the 
stars, the moon or the town. 


9.00-1.00pm Fill-Flash Location Portrait Shoot 


Shoot like the Australian Geographic professionals 
with outdoor fill-flash techniques. 
1.00-2.30pm 5: 


Anda little time off as well. 


2.30 - 5.00 pm 


Peter Eastway looks at how editing your photos can 
expand your creativity. 


IMAGE LAB - Classroom processing 
5.00-8.00pm 27730117 


Take a break or take a walk with your camera. 
8.00 - 10.00 pm Dinner & Audio Visuals 


Friday 29 April 2016 


7.30-8.30am с: 


Another great meal at our wonderful venue. 


Aerial Shoot 


9.00 - 1.00 pm 
We will take turns in the helicopter for some 
amazing aerials, while those who are waiting can 


ШИЕ process their photos іп our classroom Ітаде! ар. 
IMAGE LAB - Classroom processing 
1.00-2.30pm 77 


Anda little time off as well. 


2.30 - 5.00 pm 


Whether shooting for a magazine or a photo book, 
Frances Mocnik will share her skills. 


IMAGE LAB - Classroom processing 
Free Time 


Take a break or take a walk with your camera. 
Dinner is up to you, but get to bed early! 


Saturday 30 April 2016 


6.00 -7.00am 22. 


Another great meal at our wonderful venue. 


Hill Inlet/Whitehaven Shoot 


We can't miss out on the jewel in the Whitsundays, 
so we'll spend the day on the water and the white, 
pearly beaches! 


7.30 - 4.30 pm 


1.00 - 2.30 pm 


Lunch packs will be provided as we won't be 
returning until around 4.30. 


4.30-7.30pm 217 


Take a break or take a walk with your camera. 
Dinner will be ready soon! 


7.30-9.30pm Dinner & Audio Visuals 


Now it's your turn to show Frances, Bruce and Peter 
what you have done - a delegates’ audio visual! 


Sunday 1 May 2016 


7.00-9.00am i 


Our final breakfast. 


9.00 am Departures 


The event has concluded, but it's up to you 
whether you travel home or extend your holiday! 


REGISTER NOW 


www.australiangeographic.com.au/whitsundays 
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* El Niño hit full strength? 
* Seattle was struck by 
an earthquake? 

* China gained control 
of the Pacific? 
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34 The Best Nature Photos Of The Year 
Spectacular encounters with animals 


WORLD EVENTS 


10 Inside The Global Banking Conspiracy 
The cover-ups, the corruption, the outright lies 

78 Тһе Secret Worst-Case Scenarios Of 2016 
Seven events that could plunge the world into chaos 
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20 The Last Secrets Of The Pharaohs 
Researchers are unlocking the last mysteries of the pyramids 


56 Тһе Deadly Voyage That Inspired Moby Dick 
How a white sperm whale turned on its hunters 


TECHNOLOGY 
48 The FBI's Forensic Bomb Scientists 
Behind the scenes at the world’s largest explosives laboratory 
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28 Suddenly Frozen! 
The terrifying condition that causes instant paralysis 


66 Does My Brain Leave Fingerprints? 
How brain scans can help to solve murder cases 


SCIENCE 
74 15 The Moon Shrinking? 
And what would happen if it disappeared completely? 
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6 Experts In This Issue 
Professional people offering their insights this month 
8 The Story Behind The Photo 
A fascinating photo – and the story behind it 
90 Questions And Answers 
Amazing facts from science, technology and everyday life 
96 And Finally 
The last surviving 9/11 rescue dog returns to New York 


98 Letters 
Your views and questions aired 
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THE GLOBAL BANKING 


Turn to page 18 now for more 
details about our amazing 
money-saving subscription deal 


EXPERTS IN THIS ISSUE 


>> Research ind 
a whole contraction 
of the moon. << 
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THOMAS WATTERS 


Astronomer 


The scientist analysed the structural 
changes of the moon's surface and 
made an unsettling discovery: the 
Earth's satellite is shrinking. 
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BILL PATZERT 
NASA climatologist 
According to experts 
2016 could herald 
the strongest El Niño 
of all time — around 
35 million people 
worldwide will be 
affected. The first 
effects of the 
climate phenomenon 
are already being 
observed. 


HANS 
MARKOWITSCH 
Brain researcher 
The renowned 
scientist believes 
that the use of brain 
scans could become 
part of criminal 
trials in the 
near future. 
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GREGORY CARL 
Director of the 
TEDAC bomb 
laboratory 
The pioneering FBI 
lab chief explains 
how they can trace 
the identity of bomb 
makers using even 
the tiniest detail. 
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WELCOME FROM THE EDITOR 


E magazine worth its salt has something called 
a 'style sheet'. It's a glamorous name for something 
decidedly pragmatic, a collection of grammatical 
rules and regulations, built up over the years, that 
everyone from the workie up to the editor is bound 
by... or else feel the wrath of the document's moral 
guardians, the sub-editors. 

The style sheet also contains a list of banned words 
and phrases. (А racy women's mag | once worked 
on had strict guidelines about which words could 
and couldn't be used when referring to certain parts 
of a bloke's anatomy.) When we launched World 
of Knowledge back in 2013, it was decided that 
‘illuminati’ and ‘New World Order’ would never worm 
their way into our pages. It’s not that we’re narrow- 
minded, it’s just that as a magazine anchored in 


science and knowledge, it’s hard to give voice 
to conspiracy theories that lack a solid backbone. 

But — cover your ears, sub-editors — sometimes 
rules are there to be bent. While this month’s 
cover story on the global banking conspiracy 
doesn’t stray into illuminati territory, there’s 
some fascinating evidence to suggest that maybe, 
just maybe, a small, powerful coven of bankers 
do in fact manipulate the world’s financial markets 
for their own gain... and your loss. 

Personally, I’m convinced there's a banking 
conspiracy working against me. | mean, at the 
end of the month, no matter what | do, | always 
seem to have no money in my bank account. 

Vince Jackson, Editor 

Follow me on Twitter: @vince_jackson1 


COMPLETE YOUR 


mn 


Missed a month? Stroked your favourite copy so 
many times the pages have disintegrated? Check 
out our back issues at 
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AMAZING PHOTO 


They can travel up to 200 kilometres a day and even a polar storm 
can’t slow them down. Sled dogs navigate in extreme conditions 
- but there’s a strict heirachy that needs to be respected 


LEAD DOGS SWING DOGS 

The pair of lead dogs at the head of — The swing dogs make sure the 

the pack set the pace-of the team and team follows route adjustments 
communicate with the musher, the driver of given by the lead dogs. This ensures 
the sled. They are the most intelligent dogs that the sled does not become 

and have the best sense of direction. i unbalanced and tip over. 


he anchor in the frozen soil creaks. The line to are used per kilo of bodyweight per minute when 

the sled is under extreme pressure. How long under maximum stress. While Iron Man runners achieve 
can the steel hooks withstand the unstoppable values between 60 and 80 and racehorses manage 
force? Howling and barking, ten huskies pull on 180, Alaskan Malamutes can reach up to 240 VO, 


the sled's leads. The dogs sense that something is max. Without this extraordinary performance, 
about to happen. The desire to run is embedded deep Nicolas Vanier could never reach his goal. 
in their DNA. But French adventurer Nicolas Vanier To achieve such levels, a sled dog needs to get 
knows this will be no normal sled dog race. through a lot of food. After a 16-hour journey a 25kg 
Ahead of them lies an epic journey - a 6,400-km Alaskan Malamute can consume two kilos of fatty meat 
voyage through the icy heart of Siberia. From the in one go. That's around 12,000 calories, equivalent to 
shores of the Pacific to Lake Baikal, over storm- a human wolfing down 50 Big Macs in a single sitting. 
ravaged mountains, across frozen rivers and through That's why there's 100kg of meat in Nicolas Vanier's 
forests blanketed in snow several metres thick. 175kg of luggage. These provisions will last just one 
His hounds, all descendants of Greenland Dogs week. After that Vanier will need to go hunting — or hope 
and Alaskan Malamutes, are unparalleled in the to encounter friendly villagers along his route. 
field of high-performance sport in the whole of The dogs' incredible stamina and the organisation 
the animal kingdom. Trained dogs like lead dog of the pack will both be crucial to Vanier's survival. If 
Burka can drag a sled 200 kilometres in 24 hours. the hierarchy doesn't work [see captions below] or 
Over the course of one winter they can travel more if the positions in the team don't correspond to the 
than 9,600 kilometres, something made possible characters of the dogs, the expedition is doomed to fail. 
by their extremely high intake of oxygen. But as he jolts the sled's leads, Varnier is confident 
The dogs’ maximal oxygen uptake, or VO, max, that won't happen on this journey; after all, he has the 
is a value showing how many millilitres of oxygen magic abilities of his sled dogs on his side. 


MUSHER 
| Sled leaders, the 
| | mushers, have often 
Ee] spent years building 
* | arelationship with 
| the dogs. They 
give the commands 
and decide on the 
make-up of the team. 


WHEEL DOGS — SLED ~ === 
The pair of dogs directly in Conventional sleds are made from 

| front of the sled are usually the |^ wood, but modern competition sleds 
most physically fit dogs. Their are built from Kevlar and fibreglass. 
pull must not exceed the 200kg of equipment and provisions  - 
20-metre-long lead. сап һе stored on the two-metre sled. _ 
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Over the years, к Жапса! 
institutions have been accused of greed, 


corruption and"even orchestrating 
cover-ups. But how much of this is 
hearsay? And how much is actually true? 


THE COMBINED DEBT OF ALL THE 
ж WORLD'S NATIONS, WHICH 
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THE CONSPIRACY 
THE WORLD IS BANKRUPT 


TH E REALITY. ve paid off is ludicrous. It just isn’t going 


The Oxford Dictionary defines bankrupt їо happen,” says Briton Ryle, 
as “a person or organisation declared іп investment director at Wealth Daily. 


law as being unable to pay their debts”. The debt situation was brought into 
| Onthat basis, Planet Earth should be sharp focus by the 2008 global 
officially declared insolvent. recession, which saw Western 
The modern world is addicted to governments borrow huge sums of 
debt, to the tune of US$60 trillion. Only _ money to save their banks and 
six countries ran a budget surplus in insurance companies. 
2014. The rest are in the red, meaning “Тһе central banks have trapped 
what they owe exceeds their GDP themselves in a corner," says finance 
(Gross Domestic Product). expert Egon Von Greyerz, founder of 
The big question is, can any of the Matterhorn Asset Management. "They : 
world's debt-addled nations ever have zero or negative interest rates, 
honour their loans? The US national they are printing more money, and they < 
debt, for example, currently sits just are buying more assets that they can't | 
north of $19 trillion — and rising. (In sell and that are worth a lot less than 
2000, it was ‘just’ $5.6 trillion). If you they are paying for them. So every 
include Social Security and Medicare single central bank in the world is 
liabilities, that mushrooms to $120 bankrupt because they will never, ever 


trillion. But US tax revenue is just under get the price for their assets that they 
$3 trillion. You don't need a math PhD paid for them. This is why the financial 
to realise that's a massive shortfall. system will not survive, and a total 
"The idea that global debt will ever get global collapse is now in front of us." 


THE REALITY... 


The idea of a shadowy, all-powerful group of bankerg 
who manipulate the world’s political and financial 
events, has existed on the more extreme fringes o 
conspiracy theory. You've probably heard "іитіп й 
or ‘New World Order’ bandied around. 

While Karen Hudes stops short of using those 
phrases, she sensationally claims that a secret carte 
of financiers are indeed pulling the world's financial 
strings. Hudes worked in the legal department of 
the World Bank (the institution that gives loans to 
developing nations) from 1986 to 2007. In that time, the 
whistleblower insists she witnessed corruption on a 
level far beyond the imagination of most people. Books 
were fiddled. Cover-ups were ordered. The bank's elite 
considered themselves "above the law" - and were part 
of what Hudes describes as a "huge conspiracy". 

"There's this corrupt group that's trying to keep people 
dumb," Hudes said during a 2014 interview with Future 
Money Trends. "There's three mathematicians at the 
Federal Institute of Technology who took data on who 
owns the 43,000 companies on the capital markets, and 
they found that there's one group who take the same 


group is going around buying up politicians. | 


h is t to the US Treasury Department, the US 


ors and put them on boards. The banks 
фо Big To Fail, that's really one banking carte 


strated at being stone-walled wheneve ег she 
idence of corruption in front of her bosses’ 
jest Hudes left the World Bank іп 2007, taking 


ess and even the UK parliament. All of them 


is an organisation Called the Bank for International 
Settlemen ased in Basel, Switzerland, which 

acts as the% | bank of central banks. “They used 
to launder money for the Nazis but these days the 
main purpose of the BIS is to guide and direct the 
centrally planned global financial system." 
Convincing? Maybe. But so far, Karen Hudes hasn't 


produced concrete eviderice to back up any of her 
claims against the World Bápk. 
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X] accused of fixing the London inter-ba 
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ANONYMOUS TRADER, 
SOMETIME BETWEEN 


THE CONSPIRACY 
BANKS RIG INTEREST RATES 


x ТНЕРЕАЦТҮ/ 


"This dwarfs by orders'of magnitude.any financial higher or lower than their estimates, depending on their 
Scam in the history of the markets." Thé«comment exposure to certain financial instruments (ranging from 
by MIT's professor of finance, Andrew Lo, was one complex derivatives to basic mortgages). 

of the nicer assessments of the so-called Libor When the scandal broke, The Economist magazine 
scandal, which showed just how rotten the core reported that corrupt employees had joked with each 
of the world's financial markets could be. other about their crimes, or offered small ‘favours’. 

Libor refers to the London inter-bank rate, which "Coffees will be coming your way!" promised one trader in 
leading banks use to determine the rates at which exchange for a doctored number. "Dude. | owe you big 
they're willing to lend to other finance houses. At the time. I’m opening a bottle of Bollinger,” wrote another. 
time of writing, the rate is used to set deals worth It might sound like another a bunch of money-hungry 
$450 trillion globally. But these rates are estimates traders greasing each other's palms, but the scandal had 
based on a time-honoured system of trust, not actual implications for the average Joe in the street: the Libor 
transactions, leaving the door open for manipulation. rate influences the rate at which you pay for, say, home 

And that's exactly what had been happening for five loans or the money you make on your savings. 
years before one of the biggest financial scandals in Refreshingly, the guilty were brought to justice with 
history came to light in 2012. As many as 20 big banks monster fines; Deutsche Bank bore the lion's share with 
were named in various investigations into the rigging of a US$2.5 billion figure. It's not believed any big Australian 
the Libor rate - including Barclays Bank, JP Morgan, banks were involved in the grubby affair, but the Australian 
UBS, the Royal Bank of Scotland and Deutsche Bank. Securities and Investment Commission are running 
It turns out that bank traders from these companies a separate investigation, looking to see if any local traders 
were colluding with each other to fix a figure either have been influencing the price of bank bills here. > 


THE CONSPIRACY 


THERE IS NO GOLD AT FORT KNOX 


THE REALITY... 


The total amount of gold ever mined would fit 

into three Olympic-sized swimming pools. It's 

this relative scarcity that gives gold its value, not 
only as jewellery or a vital component of electronic 
goods, but also as a commodity that oils the 
planet's multi-trillion-dollar economy. 

For the world's biggest player, the United States, 
holding immense gold reserves at its fabled Fort 
Knox facility — around 8,133 metric tons of the 
precious metal - projects an image of confidence 
and stability, and acts as a safety net in the event of 
some financial Armageddon. The Americans also store 
gold for other world nations, a custom that began 
during World War Il, before the US got involved. 

But there are skeptics who believe that it's all just an 
elaborate swindle, and that most of the gold held in 
high-security vaults in Kentucky is gone: either spent, 
loaned or used as collateral to raise money as the US 
national debt has ballooned to almost $20 trillion. 

Chief among the doubters is Ron Paul, a three-time 
Republican presidential candidate. In 2011, the former 
congressman pushed for access to Fort Knox to check 
the validity of the alleged gold reserves. The last audit 
was performed under President Eisenhower's watch in 
1953, and even then only 596 of the gold was tested. 
More damningly, Paul was spurred on by 2009 claims 
by China that it received a shipment of Fort Knox gold 
that turned out to be tungsten. “Тһе Fed [Federal 
Reserve] is pretty secret, you know," said Paul. 


"Congress doesn't have much say on what's going 
on over there. They do a lot of hiding." 

The US Treasury threw water on Paul's request, 
claiming that inspecting every gold bar would swallow 
350,000 man hours, equal to 400 people working a total 
of six months. The Treasury Inspector General said he 
had "personally observed the gold reserves located in 
each of the deep-storage compartments." 

These assurances are unlikely to carry any weight 
with the German government, who іп 2012 – fuelled by 
ongoing speculation that their gold had long since 
vanished - took the dramatic step of asking for the 
return of its reserves. Until that point, their central bank 
had always relied on written confirmations on the 
amount held. The Americans even refused to let them 
see their own stockpile. The Fed's response to 
Germany? Sure. But it'll take until 2020... 

"An audit [of Fort Knox gold] would raise more 
questions than it answers," wrote Louis Basenese in the 
Wall Street Daily. "Like, if the gold is really there, does it 
really all belong to the government? | say that because 
central banks routinely lease or lend out gold. But 
current reporting guidelines don't require them to 
distinguish between gold owned outright and gold 
swapped with another party. Such a lack of 
transparency opens the door to abuse. Not only could 
all the gold be on loan (perhaps on unfavourable terms), 
but banks could also be "re-loaning" that very same 
gold, thereby creating a "paper pyramid of gold." > 


The famous Fort Knox facility in 


Kentucky is where the Federal 


rve stores most of the US's gold. 


ntics believe it's a scam. 
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BANKS DELIBERATELY CREATE ‘BUBBLES’ 


THE REALITY... 


Matt Taibbi pulls no punches with his opening gambit: 
“The world’s most powerful investment bank is 

a great vampire squid wrapped around the face 

of humanity, relentlessly jamming its blood funnel 

into anything that smells like money.” 

The institution the journalist is referring to is Goldman 
Sachs, a 147-year-old multinational banking firm with 
assets of around US$850 billion. In 2010, in a controversial 
Rolling Stone article called ‘The Great American Bubble 
Machine’, Taibbi accused the iconic New York-based 
bank of deliberately engineering ALL five major financial 
bubbles of the last 100 years - from the Great Depression 
of the 1930s to 2000's dot-com collapse - and then 
profiting from the resulting misery. 

"The formula is relatively simple," says Taibbi. "Goldman 
positions itself in the middle of a speculative bubble, 
selling investments they know are crap. Then they hoover 
up vast sums from the middle and lower floors of society 
with the aid of a crippled and corrupt state that allows 
it to rewrite the rules in exchange for the relative pennies 
the bank throws at political patronage. Finally, when it 
all goes bust, leaving millions of ordinary citizens broke, 
they begin the process over again, riding in to rescue 


us all by lending us back our own money at interest." 

The Sub Prime Crisis of 2008, the touchpaper that 
ignited a severe global recession, is still fresh in most 
people's minds because, arguably, we're still feeling its 
ripples. The situation was so toxic, many major US banks 
were bailed out by the US Treasury to the tune of $700 
billion, including Goldman Sachs ($12 billion). Though 
a report by Bloomberg estimates further “undisclosed” - 
i.e. secret – loans of $7.7 trillion from the Federal Reserve. 

The bailout was overseen by former Goldman CEO 
Henry Paulson, and many of the executives hired by 
Paulson as bailout advisors were, you guessed it, 
Goldman Sachs employees. To add insult to injury, says 
Matt Taibbi, Goldman used the bailout cash – taxpayers’ 
money, don't forget – to continue paying its top executives 
multimillion-dollar bonuses, and to declare a "highly 
suspicious" $1.8 billion profit for the first quarter of 2009. 

Taibbi wasn't a lone voice in calling out Goldman Sachs’ 
practices after the 2008 crisis: the company was panned 
universally. ^They didn't have to do anything different than 
they were doing before," said economist Robert Reich. 
"They didn't even have to agree to major regulatory 
changes. Basically they are sitting fat, pretty and happy." 


THE CASHLESS SOCIETY IS А SINISTER PLOT 
THE REALITY... 


It's the Chinese Tang Dynasty that first introduces Unsurprisingly, most academics, historians 
paper money in the 7th century. In 1661, bank notes and commentators have debunked the theory, 
debut in Europe. It takes almost 300 years before exposing its gaping holes of logic. 
the modern credit card is born in the United States. "The identity of the secret group is not known. Most 
Then, during the 1990s, the internet heralds the suggestions boil down to two groups of people; the 
age of electronic banking. Now in 2016, we sit on banks and the wealthy and powerful," says journalist 
the verge of another revolution as virtual currencies Jenny Lewis from Top Secret Writers. "But with no money 
such as Bitcoin and Zcash bid for respectability. and being faced with disgruntled masses, the wealthy will 
For some die-hard conspiracists however, the story have no one to buy their products and the powerful will © 
of money's evolution has а sinister, hidden subplot, face revolution and retribution. Banks certainly have 
one with terrible consequences for mankind's future. nothing to gain from such a plot. They will have no 
The theory can be condensed as follows: a shadowy purpose once the worldwide blackout has erased all 
elite have been scheming since the 17th century to of our accounts, and may cease to exist." 
replace tangible paper and metal money with virtual Michael Barkun, author of A Culture of Conspiracy: 
currency (i.e. credit cards and electronic banking). Apocalyptic Visions in Contemporary America and 
Meanwhile, a continual procession of banking mergers professor emeritus of political science at Syracuse 


have funnelled the world's finances into the hands of this University says: "There are some theories that grow from 
group. This will be followed by a global electronic identity а grain of truth, but this is not one of them. Americans are 


WORDS: Vince Jackson PHOTOS: Getty Images (5); Alamy (5): PR 


card, possibly microchipped under people's skin. Once particularly tempted by theories about money and there 
the masses are totally reliant on electronic banking, a are many alleged plots involving banking. The electronic 
great electrical blackout will wipe the data from our aspect has been around for quite a while. There was a 
accounts, sending the planet into poverty and chaos. At period where the theorists were into bar codes, claiming 
which point humanity will be cast back into slavery, they're the mark of the beast (the Antichrist). Conspiracy 
controlled like puppets by the shadowy elite. theory ideas never die, they just get recycled." 2 
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PUZZLE ІМ THE SAND 

4,500 years after they were built, 

the pyramids still harbour т 
secrets. The Scan Pyramids team 1 - ч 

is using infrared technology to C | x : ыз 
shed new light on the darkness > : "a 
that surrounds these colossal 

structures — and they are 

already making breakthroughs. 


They аге some of the oldest monuments іп the world, but much about 
Egypt's pyramids remains a mystery. Now a team of scientists is using 
innovative technology to decipher their last secrets, a project that 
could turn our interpretation of ancient history upside down 


On 4th November 1922 archaeologist Howard Carter made the find of 
the century when he discovered the tomb of Tutankhamun in the Valley 
of the Kings. Now, 93 years later, a new sensation has come to 
light: an apparently hidden chamber behind the north wall of 
р the ruler's tomb, which may hold the tomb's original 
E occupant — the legendary Queen Nefertiti (left). 


In 2015, archaeologist 
Nicholas Reeves discovered 
strange lines in the plaster 
of the tomb wall (see figure 
1 and 2). They point to 
walled passages that lie 
hidden behind the frescoes. 


The entrance chamber 


T1 Р contained the largest 
| I collection of Ancient Egyptian 
P artefacts ever discovered, 
Ж hU including dismantled 
f chariots, ritual beds and 


Tutankhamun’s golden throne. 


This is where Howard Carter’s 
archaeologists stumbled upon 
roughly 2,000 objects: in addition 
to precious calcite vessels, they 
found oils, ointments and a board 
game carved from ivory. 
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Inside the first cedar shrine more nested shrines CRS - 
and sarcophagi can be found. 


: Shrine.two originally 
ыз hadágilded wooden 
ES frame with linen cloth. 


A life-sized statue of the | 
jackal god Anubis guards 
the golden Canopic chest 
and the priceless 
treasure inside: the 
mummified organs of 


Pharaoh Tutankhamun. | 
Shrine three 


| Shrine four 


Quartz 
sarcophagus 


First sarcophagus 
made from wood 
and gold plate 
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Second sarcophagus 


іы Third sarcophagus 


After seven years, Howard 
Carter finally found what he 
was looking for. In 1922, the 
archaeologist unearthed a 
buried passage leading to Mummy with 
a sealed door. golden mask 
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made from solid gold 
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пе of the most ambitious 
0 research projects іп decades 

began in October 2015 – 
Scan Pyramids. The academics 
involved are using groundbreaking 
methods to uncover the last secrets 
of the Egyptian monuments. The 
team relies on three technologies: 


How do you scan 
a pyramid? 


first, it examined the 4,500-year-old 
Great Pyramid of Giza 

using infrared cameras. The 
researchers found warmer limestone 
blocks in the bottom row of the east 
side — the temperature 
differences could be an indication 
of hidden passages or cavities. 


The next step centres around 3D 
scanning and taking high-resolution 
photographs of the pyramid and its 
surroundings. To do this, drones were 
flown over the pyramids in January, 
scanning their surfaces using lasers 
and collecting data from areas less 
then five centimetres in size. The 
researchers hope that the records, 
which will be freely available on the 
internet, will finally help decrypt how 
the pyramids were constructed. 

In what is arguably the most 
innovative part of the project, 
Japanese scientists want to scan the 
building with cosmic rays. These 
high-energy particles, known as 
muons, penetrate nearly all matter. 
Three-dimensional images can be 
created from their residues, making it 
possible to locate cavities. The 
technique has already been used to 
observe the magma chambers of 
volcanoes to predict possible 
eruptions, and also to peer inside 
nuclear reactors. 


e estimate that only around 30% of 
the legacies of Ancient Egypt have 
been discovered; the rest are still 
buried along the Nile or in the 
desert. Anyone who digs deep 
enough will come across 
treasures." So said former Egyptian 
chief archaeologist Zahi Hawass 

in a 2014 interview with World of 
Knowledge. As bold statements 
go, this was right up there. After all, 
more than 90 years have passed 
since Tutankhamun's tomb was 
discovered - and there have been 
no further sensational discoveries. 
But now it looks like Hawass's 
words may come true sooner than 
anyone could have predicted. 


WHAT IS BEHIND THE 
THERMAL ANOMALIES? 


Hany Helal, a professor at Cairo 
University, can't believe his eyes. 
Time and again he studies the 
thermal scans of the Great 
Pyramid, but the data speaks for 
itself. Helal and the Scan Pyramids 
team have been measuring the 
temperature of the legendary 
pharaoh's tomb for days and have 
repeatedly encountered unusual 
heat anomalies on the stone 
Structure's eastern side. While the 
temperature differences between 
most boulders was just 0.1 to 0.5 
degrees Celsius, the infrared 
scanner showed a startling six- 
degree variation in the lowest layer. 
The most likely explanation 
for the reddish heat field is a void 
behind the wall – a secret room 


or tunnel, perhaps even a hidden 
burial chamber? "We have several 
hypotheses. It could be a narrow 
underground passage leading to 
the pyramid's interior," explains 
Mamdouh el-Damaty, Egyptian 
Antiquities Minister. "The 
question is: what is it?" 


"The Great Pyramid 


will reveal at least 
one of its secrets." 


Egyptian Antiquities Minister 
Mamdouh el-Damaty 


The Scan Pyramids project is 
one of the most elaborate of its 
kind in recent decades. A team of 
specialist engineers and architects 
from Egypt, France, Canada and 
Japan are hoping to decipher the 
last secrets of the pharaohs using 
non-invasive and non-destructive 
surveying techniques. 

The scientists are using cutting- 
edge technology to help them 
peer into the interior of Egypt's 
pyramids, to discover hidden 
air shafts, secret passages and 
chambers. In addition to the 
sophisticated infrared cameras, 
they are also using lasers, drones 
and muon radiography, a technique 
that's been used in Japan to scan 
active volcanoes and the 
Fukushima nuclear reactor. 

The researchers' motto? "Just 
because a mystery is 4,500 years 
old, it doesn't mean it can't be 
cracked." The Scan Pyramids 
team began its survey of the 
famous Great Pyramid of Giza, 
the largest of the three pyramids, 
on 25th October 2015. Then, 
just two weeks later, they had 
their first breakthrough with the 
discovery of the unusual heat 
fields inside the pyramid. 


With a height of 139 metres, а 
weight of 6.5 million tons and 
covering an area of more than six 
football fields, the Great Pyramid is 
not only a building of superlatives, 
but also one of mysteries. Many still 
surround the only surviving member 
of the seven wonders of the ancient 
world. To date no mummy has ever 
been found in the pyramid, and 
little is known about its enigmatic 
builder, the Egyptian pharaoh Khufu. 

Researchers are still speculating 
how it was even possible to build 
the gigantic tomb, with its complex 
system of tunnels and chambers, 
in just 25 years. And no one knows 
where the air shafts in the king's 
chamber lead to - but one thing's 
for sure, it's definitely not to daylight. 

A specialist robot will soon be 
deployed to solve the mystery of 
these air shafts. "Even in the famed 
Great Pyramid, many undiscovered 
areas remain," says Hawass. The 
thermal anomalies could represent 
a major breakthrough and finally 
shed light on places that have been 
shrouded in mystery for millennia. 
The project is due to finish by the 
end of 2016 and el-Damaty predicts 
great things. "The Great Pyramid 
will offer up at least one of its 
secrets this year," he says. "2016 
will be the year of the pyramids." 


"The north wall 
was decorated * 
and in use before 
Tutankhamun 
turned up. The 


murals that adorn 
the chamber 
pertain to the 
original owner, 
who is now 


E un it." 


Nicholas Reeves, Egyptologist 


IS TUTANKHAMUN'S TOMB 
MERELY AN ANTECHAMBER? 


The puzzling measurements at the 
foot of the Great Pyramid were 
one in a series of remarkable 
discoveries: the Scan Pyramids 
team didn’t just explore the three 
other pyramids for temperature 
fluctuations, they also examined 
the north wall of the most famous 
tomb in the world: KV62, the final 
resting place of Tutankhamun in 
the Valley of the Kings. The result? 
The infrared scans revealed hidden 
cavities here, too. It was a startling 
finding - and one that compelled 
British Egyptologist Nicholas 
Reeves to put forward a 
spectacular theory. Reeves claims 


ince 2010 geneticist Carsten 

Pusch and Egyptologist Zahi 
Hawass (left), have been taking 
samples from 16 mummies — 
including Tutankhamun. Thanks 
to the well-preserved DNA, they 
were able to create a genetic 
fingerprint as well as tracing five 
generations of the family tree. 
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that KV62 is actually a kind of 
antechamber, behind whose walls 
at least two previously undiscovered 
rooms are hidden. According to his 
revolutionary thinking, one of the 
rooms belongs to the tomb's true 
owner: Queen Nefertiti, wife of 
Akhenaten, Tutankhamun's 
stepmother and, later, sole ruler 
of the fabled kingdom on the Nile. 
When, in February 2014, 
Reeves studied the high-resolution 
photographs of the grave chamber, 
he noticed thin fissures in the 
limestone structure, which he 
believes indicate two sealed doors 
in the tomb's north and west walls. 
That's exactly the area where, 
according to plans of similar tombs 


Can DNA survive inside 
a mummy for 3,000 years? 


While it turned out that 
Akhenaten was Tutankhamun's 
father, the identity of his mother is 
still unclear — except for the fact 
that she was Akhenaten's sister. 
What is clear, however, is that 
Nefertiti's mummy is not among 
the dead that they analysed. 

She remains missing. 


in the Valley of the Kings, there 
are additional grave chambers 

— not for pharaohs, but for their 
wives. As Reeves finally realised 
what this could mean, his hunting 
instinct kicked in. 


WHAT'S BEHIND 
THE NORTH WALL? 


Consumed with curiosity, Reeves’ 
investigations led him to discover 
further inconsistencies in the 
pharaoh’s burial chamber. Around 
80% of Tutankhamun’s grave 
goods - including the famous 
burial mask, which has pierced 
ears — seem intended not for 
him, but for a female: arguably 
Akhenaten’s co-regent, Nefertiti. 
The deeper the researchers dug, 
the more evidence he found 
to support his theory, “It took 
me a year to try to refute the 
theory myself, but | couldn’t find 
anything against it,” he says. 
Reeves is now convinced KV62 
was originally the tomb of Nefertiti, 


How do you 

spot treasure 
from a distance 
of 700km? 


nlike the Scan Pyramids 
U team, who explored the 

pyramids on site, 36-year-old 
archaeologist Sarah Parcak decided 
on a very different approach. She 
scanned the ground for hidden 
treasures from the heady heights of 
700кт above the Earth. Alongside а 
team of researchers from the 
University of Alabama, Parcak 
examined a year's worth of high- 
resolution satellite images taken by 
NASA, finding 17 lost pyramids, 
more than 1,000 tombs and 3,000 
ancient settlements (left). 

"When | started studying 

Egyptology, | realised that seeing with 


who some believe continued to rule 
after Akhenaten's death under the 
name 'Smenkhkare'. When her 
stepson and heir Tutankhamun 
later died suddenly, the chamber 
was hastily rebuilt and the room 
containing her sarcophagus 
bricked up. This is confirmed by 
decorations on the north wall being 
clearly painted after the rest in the 
room. “It was decorated and in use 
before Tutankhamun turned up. 
The figures that adorn the chamber 
pertain to the original owner, who 
is now buried behind it,” Reeves 
says. “If I’m right, this is potentially 
the biggest archaeological 
discovery ever made." 

After some initial scepticism, 
more and more archaeologists 
are beginning to see the sense in 
Reeves’ theory. “I’m also seeing 
what he sees in the pictures. It 
seems beyond doubt that there are 
two doors," says Harco Willems, 
a Dutch Egyptologist. The latest 
ground radar scans by Japanese 


the naked eye alone wasn't enough," 
explains Parcak. "This is what led 
me to using satellite imagery." 
Parcak's innovative research method 
marks a pioneering new field — space 
archaeology, using satellites. The 
mega-powerful camera can even 
make structures less than a metre 
wide visible, with broken walls made 
from clay tiles easily distinguishable 
from the scenery surrounding them. 
"The images are analysed using 
computer-vision algorithms," Parcak 
says. “We emphasise the features on 
satellite maps by adding colours to 
farmland, urban structures, 
archaeological sites, vegetation and 
water.” Experts say the method could 
be used anywhere in the world to 
uncover other lost sites — and in the 
process, could decipher the last 
great mysteries of human history. 


specialist Hirokatsu Watanabe have 
corroborated Reeves’ thesis; this 
has led el-Damaty to conclude 
“We now know that there are 
cavities in the rock, which indicate 
unknown grave chambers.” 
However, the real challenge 
facing the researchers is only just 
beginning. How can they gain 
access to Nefertiti’s grave without 
damaging the tomb or its murals? 
“The tomb could be hermetically 
sealed, meaning that air from 3,000 
years ago could be inside. | don’t 
know what that could tell us, but 
we would need to do a whole lot 
of research before we went drilling 
in with fibre optic cameras,” says 
Reeves. “We can’t simply force it 
open like Carter did. Even the air is 
full of history.” Aided by scientists 
at Scan Pyramids, Reeves intends 
to develop a plan to overcome the 
problem posed by the wall. If his 
theory is correct, that wall is all that 
separates him from the greatest 
discovery of his life. [7] 


PHOTOS: John Robinson/Flickr; Corbis (2); Getty Images (2); Interfoto; dpa Picture-Alliance; Google Earth; NASA; 
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HUMAN BODY 


terrifying nightmare: the torture 
seems to last an eternity and, try 

as he might, Tim can't escape his 
tormentors. Eventually, though, the 
dream begins to fade. Relieved, the 
25-year-old student opens his eyes 
and stares at a familiar ceiling. 

But his joy at returning to reality is 
short-lived. Three seconds, to be 
precise. That's because, when Tim 
tries to turn towards his sleeping 
girlfriend, he can't. It's impossible. 
His body is paralysed and isn't 
responding to his commands - his 
arms and legs feel like they're nailed 
to the bed. His head seems to 
weigh a ton. Only his pupils move 
— frantically, to and fro. Tim feels 
his heart pounding faster and faster 
with every passing second. He 
wants to scream for help, but even 
this is impossible as he can't open 
his mouth. Not even a millimetre. 

Every second, billions of nerve 
impulses race through our bodies. 
What we perceive, which muscles 
we tense, where and how we move 
— all of this happens more or less 
subconsciously. But there's one 
thing that very few people are 
aware of — unless they've already 
experienced it, of course: this highly 
complex nerve system can suddenly 
grind to a halt. After decades of 
constant use, and without any 
warning whatsoever, it can pack up 
just like that. Sufferers lose control 
of their body. Without any external 
influence or feeling anything, they 
suddenly become paralysed. 

This can occur at any time — while 
out walking, dancing or, in Tim's 
case, on waking up. 

Until recently, this lightning 
paralysis had been a riddle to 
neurologists. The only thing clear 


about these inexplicable body 
mysteries was that they were, first, 
unpredictable and, second, difficult 
to treat. On the following pages, 
researchers explain the most 
up-to-date thinking on body- 
paralysis phenomena and try to 
get to the root of their causes. 


Sweat trickles from Tim's forehead. 
Then finally, after three seemingly 
endless minutes, he manages to 
twitch. Movement returns to his 
fingers and, moments later, his legs 
and arms. Tim regained control of 
his body. But the worry that it could 
happen again has plagued him 
ever since. And Tim's not alone. 
What sounds like the ultimate 
nightmare is actually a very real 
and widespread problem. 


EVERY NICHT, 
MILLIONS OF 
PEOPLE WAKE UP 
UNABLE TO MOVE 


Sleep paralysis, the term 
researchers use to describe this 
bodily mystery, causes no lasting 
damage, but is frightening for those 
concerned. Every night, millions of 
people wake up and find themselves 
unable to move for several minutes. 
Internet forums are full of people 
recounting such experiences. But 
what causes this paralysis? 

"Sleep paralysis is a side-effect 
of a natural protection mechanism," 
explains sleep researcher Ryan 
Hurd. “When we sleep, the brain 
Switches off the neurotransmitter 
acetylcholine in the movement 
centre. If it didn't, we would 
replicate every movement we 
dreamt about and could injure 
ourselves." But if you wake up too 
quickly (or are woken up by a 
nightmare), you skip the recovery 
period after the deep sleep phase. 
This means that you'll be conscious 
again, but your musculoskeletal 


CAN MY BRAIN FREEZE MY FACE? 


3) an infection. But they all work in the 
same way, by destroying the function of 
nervus facialis, the facial nerve, which 
runs from the lower part of the brain to 
the facial muscles via the spinal cord. 


It begins with jaw pain, then the side 

of the face starts to tingle — until it's 

completely numb. The various causes 
of sudden facial paralysis include: 

1) a brain tumour, 2) a head injury, or 


Infections such as Lyme disease can 


А iE Woe pru cause facial paralysis. The inflammation 


paralysing it. 


System will still be disabled. The 
motor cortex in your brain will still 
be in 'offline mode' because the 
nerves are blocked, meaning it won't 
be able to issue commands. Just 
like with Tim, this can lead to 
temporary full-body paralysis while 
you are fully conscious. 

But Tim was lucky. The American 
Academy of Sleep Medicine 
(AASM) reports that many sleep 
paralysis victims suffer from violent 
hallucinations while they're awake. 


"Sleep paralysis may be scary, but 
it’s harmless for our bodies," says 


of the meninges impacts upon nerve 
cells and causes facial paralysis. 


Hurd. Something that can't be 


said of sudden paralysis. 


Fight or flight? If you suddenly find 
yourself in an emergency situation 
such as a robbery, a fire, a terrorist 
incident or an attack by an animal, 
you either fight or run away. At least, 
that's what behavioural psychology 
textbooks would have us believe. 
Until now, that is. You see, there's 
also a third reaction, one that has 


| barely been investigated and is only 


now coming to the attention of 
science: the so-called freeze mode. 


WHAT HAPPENS WHEN THE 
FACIAL MUSCLES GET STUCK? 


In two out of three people affected by 


sudden paralysis (pictured above), doctors 
can't find what caused it. This means 

the patients have no choice but to wait 

— and hope the paralysis subsides. 


Dr John Leach from the University 
of Portsmouth is an expert in the 
psychology of human survival. In a 
study, Leach found that when faced 
with an emergency, roughly 1096 of 
people fell into a state of absolute 
shock. “Even though the person 
can see the danger, feel the flames, 
hear the shots or sense their heart 
beginning to race, they just stand 
there, petrified," says Leach. 
"Despite their best efforts and 
willpower, they can't move an 
inch. These people suffer a chronic, 


| sudden full-body paralysis, which in > 


CAN А COLD 


TAKE MY NERVES HOSTAGE? 


It begins with seemingly harmless flu 
symptoms. But the enterovirus D68 then 
becomes a ‘nerve killer’ — in the truest 
sense of the word. Synapses that are 
normally responsible for the transduction 
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extreme circumstances can cost 
them their lives.” 

But how exactly can panic 
freeze all of the body’s muscles? 
Neurologists from the University of 
Bristol, UK, have discovered a kind 
of secret passage in our brains. For 
some people, this neural circuit is 
activated when they perceive a 
threat. Within a fraction of a second, 
an extremely strong impulse is sent 
from the brain’s fear centre to the 
motor cortex, which switches off 
all of the impulses to the muscles. 
The result: the person suddenly 
becomes paralysed. Researchers 
still don’t know why this process 
only occurs in one in ten people. 


of nerve cells (pictured here in yellow) 
are destroyed. This means that patients 
with an already weakened immune 
system suddenly get paralysis symptoms. 
Researchers are still working on a cure. 
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Most of the population react with the 
conventional fight or flight response 
controlled by the fear centre. The 
fact is, some shock sufferers only 
snap out of this freeze mode when 
feeling extreme pain – burning flesh 
or a blow to the head, for example. 
And by then it's too late. 

However, if you think that sudden 
paralysis only occurs in extreme 
situations or during sleep, you're 
mistaken. In fact, paralysis can 
be caused by a whole series of 


WHY DO MY 
LEGS IGNORE 
MY COMMANDS? 


mysterious body phenomena. 
And the more unprepared for it 
you are, the more frightening it is. 

It all began with a slight tingle. 
Fresh from a long walk, David 
starts to feel a little shaky, but he's 
otherwise well. The 55-year-old's 
self-diagnosis? "My blood sugar 
level is probably too high." How 
wrong can he be. 

Fast-forward 24 hours and David 
is lying on the floor of a hotel room, 
having suddenly collapsed. He has 
no control over his limbs. His body 
is almost completely paralysed. 

He's taken to hospital where doctors 
conduct blood tests, reflex tests and 
an ECG. Their eventual diagnosis? 
David is suffering from Guillain-Barré 
syndrome, or GBS for short. 

Named after two French doctors, 
the exact cause of the disease is 
unknown, though most people 
develop it following a viral or 
bacterial infection. It's thought this 
may trigger the immune system to 
attack nerve roots and peripheral 


nerves, meaning signals no longer 
pass to the muscles. Within a few 
short hours, it can lead to total 
muscle failure or even respiratory 
arrest in extreme cases. One in 
every 100,000 people are diagnosed 
with Guillain-Barré syndrome every 
year – and 5% of them will die. 
David is one of the lucky ones. His 
doctors diagnose GBS straightaway 
and initiate immediate treatment. 
Alongside antibiotics, he receives an 
injection of immunoglobulin, which 
curbs the destruction of his nerve 
cells. Four weeks after his collapse 
in the hotel, and for the first time 
since his total body paralysis, 
David can finally move his finger 
a millimetre. Today, a shuffling gait is 
the only reminder of the horror that 
Struck his body so unexpectedly. It's 
a horror that 19-year-old Daniel also 
experienced. However, unlike David, 
his sudden paralysis gave him no 
physical discomfort whatsoever. 


DIS 
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It’s early morning when Daniel 
leaves the nightclub - and suddenly 
collapses. All feeling disappears 
from his arms and legs. And yet he's 
fully conscious. Daniel hasn't taken 
drugs or drunk much alcohol. He 
tries to move, but his body doesn't 
respond. Not in the minutes after the 
incident, nor in the following few 
days - not even more than a year 
later. How can a healthy teenager 
suddenly become paralysed? 

When Daniel is admitted to 
hospital, doctors immediately begin 


THE LEFT HALF OF MY BODY PARALYSED 


WITHOUT WARNING? 


Like a stroke, a transient ischemic attack 
(TIA) is a circulatory disturbance in the 
brain (see above: the arrows on the brain 
scans of two patients point to where a TIA 
took place). The only difference to a stroke 
is that the symptoms disappear after a 


MANY PEOPLE ARE 
UNAWARE THAT 
THEY'RE CARRYING 
A TIME BOMB IN 
THEIR BODIES. BUT 
WHAT HAPPENS 
WHEN IT EXPLODES? 


extensive tests. Blood, spinal fluid 
analysis and brain scans all indicate 
that the patient is completely 
healthy. Then, a year after the onset 
of the paralysis, Daniel is examined 
by a team of psychiatrists. After 

a few conversations with him, they 
discover the cause of the mysterious 
phenomenon: Daniel suffers from 
conversion disorder, also known as 


shorter amount of time, which can lead to 
those affected thinking that they're healthy 
again. This is dangerous because a TIA is 
often the precursor to a real stroke which 


can result in loss of speech, memory 
impairment and permanent paralysis. 


functional neurological symptom 
disorder. Sufferers carry feelings 
of psychological stress around 
with them like a kind of time 
bomb. The trauma is suppressed 
for years - until it finally explodes 
and paralyses the muscles. 

At that moment, the mind 

takes control of the body. 

In Daniel's case, psychologists 
discovered that it was the 
constant pressure to do well 
at school that acted as the 
trigger for his time bomb. 
Although his family were initially 
sceptical that psychological 
problems could have such an 
impact on the body, Daniel 
started improving rapidly. After 
just a few months of therapy 
he was able to lift his legs again 
and move his arms freely. 

Now 21, he's almost fully 
recovered - апа has even 
started clubbing again. LZ] 
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Encounters that take your breath away, images that seem too 


beautiful to be true - you've never seen these animals like this before 


А PHANTOM RISES FROM T 


he black wall in front 
T of Michael Aw's eyes 

gets thicker and thicker. 
Thousands of sardines - corralled 
by sharks and dolphins - cram 
into a tight bait ball off the East 
African coast. It seems only 
a matter of seconds before the 
first shark will tear through the 
disorientated swarm. But suddenly 
underwater photographer Aw 
notices that the predators are 
swimming away from the shoal of 
sardines - and that a silvery white 
glow is appearing beneath them. 


In the blink of an eye, a gaping 
mouth rises from the depths, 
opens eight metres wide and sucks 
in hundreds of sardines. Aw only 
just avoids a similar fate — and 
presses the shutter of his camera. 
The photograph is a unique 
snapshot of the mouth of a Bryde's 
whale – the phantom of the ocean. 
We know less about this 16-metre 
giant than any other whale. How 
many are there? How long do they 
dive for? Where do they migrate 
to? АП of these questions remain 
unanswered because the whales 


NATURE 


DEEP" 


are rarely sighted and don't follow 
a fixed pattern of behaviour. This 
means that every encounter with 
the mysterious colossus is a 
nail-biting adventure. Asked to 
describe the experience, Aw's 
colleague Doug Perrine says, 
"Unlike its portly relatives, 

the Bryde's whale is an elegant, 
hunting rocket. Diving in its 
presence is like standing on 

a train track in the fog. You know 
that an express train could zoom 
towards you at any moment. But 
you have no idea where from." 


35 


A GIFT FROM THE GODS 


he rainforests of Bali live up hut. Suddenly, he notices a young 
to their name. If the heavens orangutan sitting on the edge of 


open above this tropical the clearing. Instead of running 
island in the Indian Ocean, into the forest or following Suryono 
everything is soaked in seconds. into the hut, the chilled-out ape 
So it's a hectic scramble for slowly lifts a banana leaf from the 
— photographer Andrew Suryono to floor and holds it above his head. 
> get his expensive equipment to The orangutan isn't exactly thrilled 
b safety under the canopy of a nearby Бу the downpour, but seems to 


instinctively know that rain is vital 
to the lush jungles of Bali and also, 
therefore, for his food source — 
succulent leaves and delicious 
fruit. The sudden shower is also 

a godsend for Andrew Suryono. 

The snapper doesn't miss a beat: 
lifting the camera out of its case, 
he captures this magical moment. 


һе time frame is tight, very 
T tight. Christian Ziegler is 
only too aware of this as he 
stumbles across a chameleon 
lining up a grasshopper in 
= Madagascar. The photographer has 
— exactly a tenth of a second to 
capture the tongue strike of the 
chameleon. But he manages the 
seemingly impossible. Instinctively, 
he presses the shutter and in 
doing so captures one of the 
speediest, most complex hunting 
manoeuvres in the natural world. 


ў 


The darting tongue of the 
chameleon is a true masterpiece 
of ballistics. It's part of a stealth 
attack package that begins with 
the reptile's incredible vision. 

A chameleon can move its eyes 
independently, something that 
affords it a near-360-degree 
panorama and provides - if needed 
- a high-resolution image from up 
to a kilometre away. If the reptile 
spots some prey within range, it 
moves its tongue, which is twice 
the length of its body and wrapped 


— E 
around bone, in the direction o 


the delicacy. A muscle tenses the- 
tongue like a crossbow, allowing 
it to be launched at speeds of 

up to 500m/s? - five times the 
acceleration of the Space Shuttle. 
The victim is snared by a suction 
cup made by the muscles beneath 
the tip of the tongue and not by 

a kind of ‘chameleon superglue’ 
as previously thought. This means 
that the grasshopper in Ziegler’s 
photo was snared before he even 
noticed his enemy. 
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FR ZERO TO DEAD IN 50 MILLISECOND 


iving with killer whales? predator that has sat proudly on much to resist. Korostelev doesn't 
That's nothing! Swimming | top of the food chain for more than hesitate. Grabbing his camera, he 


with poisonous jellyfish? 100 million years - the 500kg, springs into the water. "| had to 
Small fry! High-fiving great white seven-metre-long American meet the archosaur face-to-face, 
sharks? Boooooring! Looking for crocodile. Even adrenaline junkies һе drew me in like a magnet,” 
a new adventure, underwater like Korostelev would think twice recalls the 33-year-old of the 
photographer Mike Korostelev before venturing into the water moment he entered the realm 
headed to Banco Chinchorro, an with such a huge, unpredictable of the 62-toothed monster. 
atoll off the east coast of Mexico. colossus around. But a smaller, Croc diving isn't for the faint- 


His goal: a rendezvous with a three-metre specimen proves too hearted; reading the body language 


of the prehistoric reptile is like 
trying to read a slab of concrete. 
Even if the crocodile appears 
relaxed on the seabed, it can 
rush up in 50 milliseconds to 
crush the body of a human with 

a biting power of around 1,000kg 
per square centimetre. The scaly 
. predator Korostelev encountered 
displayed this body language. 


Mouth open, eyes wide, rendered 
almost invisible by the forest of 
marine plants on the seabed, the 
crocodile waits patiently for prey. 
It can remain motionless in this 
stealth mode for up to an hour – 
hanging on for the perfect moment 
to pounce on passing fish. 
Korostelev also waits patiently 
- for his opportunity to press the 


shutter and so bring to an end 
his encounter with the armoured 
predator. As he does so the 
crocodile starts to swim away, 
but not without nudging the lens 
of the camera with its snout first. 
Maybe it's just a warning. These 
fearsome maneaters look and 
act like they're from another 
time, another epoch. 


apoleon’s chances weren't 


good. Even his egg was 


much too small. When 
it only seemed a matter 


ti e before the undernourished 


owl lost his fight for survival. 


lowever, Napoleon fought on — 


the 


e small 
avia 


elp of his fost other 


bundle of feat ito 
when he arrived at the 
f five months - and 


] 


she's now amazed at what's | 
happened to the teeny owl: 
"Although physically he's inferior 
to the other birds, he runs rings 
around them. He also complains 
about everyone and everything — 
with one exception. Napoleon 
tolerates Ingo, a German shepherd 
dog who he treats as a friend, 
colleague and protector." The 
unlikely pair often accompany 
Brandt on walks in the woods. 


)LEON'S EVENTUAL TRIUMPH 


When it started raining during 

a recent stroll, Napoleon hopped 
under a toadstool, making it very 
clear with his expression that he 
didn't like getting wet. Brandt 
captured the moment with her 
camera and posted the picture 

on her website. From that moment, 
Napoleon's triumph has been 
unstoppable. The image has since 
gone viral, being shared across 
many social networks. 


RIOSITY FOR LIFE 


body weight of up to 
220kg, hands as big as 
pizza plates, a punch six 


times harder than a professional 
boxer's - there's no question that 
silverbacks are the musclemen of 
the animal kingdom. The two- 
metre-plus male gorillas can break 
branches as thick as arms as if 
they were mere matchsticks, and 


fight each other in brutal turf wars. 


But the idea of the bone-breaking 
giant is only half the story. That's 
because mountain gorillas are 
among the most 
sensitive creatures on 
the planet. As parents, 


they care passionately about 

the next generation, with every 
touch being a gentle one to avoid 
accidentally hurting the little ones. 
Meanwhile, other forest dwellers 
are treated with respect and 
inspected with great curiosity. 
Recently, nature photographer Olga 
Gladysheva saw a 200kg silverback 
encounter a two-gram butterfly. 
Seemingly fascinated by its beauty, 
the gorilla examined the tiny insect 
perched on the end of its thumb 
with wide-open eyes. Gladysheva 
pressed the shutter and in one 
image captured the sensitive side 
of the muscle-bound great apes. 


А WARNING 


ТО THE WORLD 


t 800kg and more than two 
metres long, the polar bear 
is the largest land carnivore 


on Earth. As it's covered in thick 
insulating fur, you'd think that if 
a polar bear jumped into water it 
would soak it up like a sponge and 
sink like a stone — but you'd be 
wrong. In fact, polar bears are 
excellent long-range swimmers and 
can cover distances of up to 320km 
— without stopping. The animal's 
front paws make excellent propellers, 
while its hind legs are used as 
rudders. An 11cm layer of blubber 
provides the necessary buoyancy. 
However, their long journeys have 
been made more problematic by the 
melting of the icecaps and the 
subsequent change to their hunting 
grounds. Instead of waiting for a seal 


to poke its head through a hole in 
the ice, the predators are now forced 
to dive and hide behind ice floes 

to ambush their prey. It's a strategy 
that's not only more exhausting, 

but also less successful than the 
traditional technique. Photographer 
Paul Souders got a close look at this 
new hunting method on a boat trip 
32km off Canada's eastern shores. 
When Souders caught sight of a 
polar bear in the water, he tried to 
take a picture of it. "It was a game 
of cat and mouse. The bear was 
watching me from under the water. 
At that moment, | pressed the 
shutter," he remembers. The result is 
not only a spectacular nature photo 
of a polar bear as you've never seen 
one before, but proof of the grave 
consequences of global warming. 2 


PHOTOS: Michael AW/Natural History Museum; Andrew Suryono/Sony World Photography Award 2014; 
Christian Ziegler/NGS; Mike Korostelev; Olga Gladysheva/500Px; Tanja Brandt/www.ingoundelse.de 


ae фу 


JA. > 
тыла 
“т. 
vt. "E - 
А 1 ы K= —= ) i 
m á " * y 


FORENS ШЕ SCENISTS 


“;” 


WAM 
ee I QU XQ 
` Ӯ, м 
" 2 Every fragment contains more or less 7” 
е 5 an entire resume: chemical or physical = °, 
"E | analyses can show where а substance 
2 | was produced, what impact it has — and 4 


Y 
қ 


“ whose hands it passed through... 


More US soldiers have died at the hands of 
explosives than any other weapon. It’s the job of 

a top-secret ЕВ! specialist unit to find the culprits 
- by consulting their incredible bomb archive 
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Тһе Eis the weak 
point of every bomb 


Typically, a single spark is enough to make 

a bomb explode. Most fuses generate this 

via a type of electric short circuit. But there 

are also mechanical detonators that deliver 

a spark to a sensitive capsule of explosive — 

the same principle that triggers a shot in 

a pistol. For terrorists the detonator 

presents the greatest danger: the bomb 

must not explode while it is being made 

or during transportation, but ohly when , \ 
| itisatits intended destinatiog. ; 


Metal multiplies the 


Dynamite, TNT or C4 are types of highly explosive military dynamite, 
whose use is strictly controlled. For this reason terrorists often prefer 
to produce explosives from ingredients available from chemists and 
| pharmacies: What they're after are chemical compounds like triacetone 
, triperoxide (TATP), which converts to a gas milliseconds after detonation 
and generates a shockwave. Additional metal parts like nails and ball 
bearings increase the harmful impact of the detonation. — , 


tis ап unusual mission for the ЕВ! 
agents: terrorists from Iraq are said 
to have entered the USA and are 
planning new attacks from within 
the country. Little is known about 
them: there's a list of suspects and 
some rough information about the 
timeframe in which they supposedly 
carried out attacks in Baghdad 
before their arrival in the States. 
But none of this is proven. 
The task facing the FBI, therefore, 
is huge. They need to solve crimes 
that happened six years ago, 
in a place 10,000 kilometres 
away. Crimes that basically left 
nothing but rubble and explosive 
craters in their wake. "The 
proverbial search for the needle 
in a haystack begins," says FBI 
agent Kathryn Suchma. 


WHERE IS THE USA'S BOMB 
ARCHIVE LOCATED? 

The place where this puzzle will be 
solved lies just outside Washington 
DC. Some 50 kilometres from the 
White House lies an unassuming 
storage hall, the home of the 
Terrorist Explosive Device Analytical 
Center (TEDAC). Inside is the 
largest collection of remotely 
detonated explosive devices in the 
entire world. The collection includes 
intact bombs that were defused 
before they could be detonated. > 


There аге also the remains of 
powerful explosives that ripped 
vehicles, buildings and human 
bodies to pieces. In total more 
than 100,000 of these Improvised 
Explosive Devices (IEDs) have 
passed through the hands of the 
authorities in Quantico, Virginia — 
the sum total of all bombs that have 
been directed at American citizens 
anywhere on Earth since 2003. 
Most are stored in cardboard 
boxes piled three storeys high. 
And in one of them there's 
a clue that could lead authorities 
to the terrorists from Iraq. 


HOW DOES A SIGNAL 
JAMMER WORK? 


Around 800 IEDs arrive at TEDAC 
every month; statistically, one kills 
or injures someone somewhere on 
Earth every 13 minutes as a result 
of an ambush attack. "The guys 
who make these are really hard- 
working - they build bombs out 
of anything and everything," says 
forensic scientist Ruel Espinosa, 
one of TEDAC'S 700 employees. 
Espinosa is surrounded by 
seemingly harmless everyday 
objects that, in the hands of 
terrorists, have been transformed 
into murder weapons: radios, 
mobile phones and clocks serve as 
the trigger of an explosion; drinks 


Hen qi n 


cans, rucksacks and saucepans 
as the containers and disguises for 
bombs. Nails or scrap metal parts 
become bullets; fertiliser and diesel 
provide the dynamite. 

It is the sheer number of bombs 
that makes the search for the 
identity of the assimilated terrorists 
from Iraq so difficult. Around 50,000 
are currently waiting to be analysed 
by experts at TEDAC's archives. 
One of these must contain the vital 
evidence, because the bombs 
already examined haven't yielded 
any clues. The 50,000 has been 
further narrowed down to 1,300 
bombs, all of which match the time 
period in question and come from 
the Baghdad area. 

The experts are looking for one 
piece of evidence in particular — 
fingerprints. Since 2007, everyone 
entering the USA has had their 
fingerprints taken. Soon they 
strike gold: on a bomb discovered 
in the Iraqi city of Baiji in 2005 
investigators find the fingerprints of 
one Waad Ramadan Alwan. 

A quick cross-check with the 
immigration authorities' database 
shows that Alwan lives in a town 
in Kentucky. He's put under 
surveillance. A few days later 
special forces storm his property 
and find a terrifying arsenal of 
weapons in his garage. The terrorist 
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As a rule, forensic 
scientists work in 
protective suits. 
The reason: their 


= own DNA, such as 


4 
hair or skin cells, й 


could contaminate ж БЕ аш, 
the crime scene. Е” 
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“Д screw, a 
wire — it is the 
tiny details 
that reveal a 
bomb-maker." 


—— 


Gregory Carl, 
director of the TEDAC bomb laboratory 


is sentenced to 40 years in prison. 
Equally importantly, the work of the 
forensic scientists has prevented 
a new attack which could have 
caused hundreds of fatalities. 
"That's our goal: not allowing 
explosions to happen in the first 
place," explains Greg Carl, the 
director of TEDAC. The agency 
investigates new 'trends' in bomb- 
making, in order to alert airport 
security of specific explosives. 
Another means of preventing 
attacks are so-called jammers: 
a kind of ‘interfering transmitter’, 
jammers were developed after it 
was revealed that bombs were 
being detonated by receivers in 
mobile phones or remote controls 
in toy cars. Mounted on vehicles, 
they use radio signal jamming 
telemetry to block the transmission 
of signals that cause roadside 
bombs to explode. But how exactly 
does the analysis of an explosive 
work? And how do you get inside 
the mind of a bomb-maker? 
Regardless of whether it's intact 
or has already been detonated, ЕВ! 
forensic scientist Ruel Espinosa 


Every bomb is a piece of 
—«— evidence: here forensic (| 
scientists photograph the | — eon 
individual components in high _ 
definition so that they can | БЕ 
compare different bombs. 
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Each of the white containers holds 
— — hetween ten and 100 crates. They 
_ contain the remains of detonated | 
bombs or large and small explosive | 
charges — defused, obviously. TT 


Some of the bombs examined 
by forensic scientists have 
been put on display for 
educational purposes. 


and his colleagues examine every 
component of the bomb for a 
dozen characteristics, including 
clothing fibres or DNA traces, such 
as those in hair or skin particles. 
TEDAC has also collected more 
than 80,000 fingerprints - all very 
useful, but surprisingly not as useful 
as the bomb itself. It turns out this 
reveals even more about its 
manufacturer than a set of 
fingerprints does: "The manner in 
which a wire is twisted or soldered 
gives a clue as to whether the 
bomb-maker is left- or right- 
handed," explains Carl. “Апа every 


"Terrorists are 
always 
learning. We 
must constantly 
be one step 
ahead of them. 


ра 


Јатеѕ Сотеу, 
FBI director 


DANGER 
EXTREMELY 
LAMMABLE 


tool used in making the bomb - 
pliers, screwdrivers and the like — 
leaves behind characteristic traces 
that are visible under a microscope. 
This ‘handwriting’ doesn't always 
uncover the individual maker, but it 
usually reveals the workshop." 


HOW QUICKLY CAN A 
SHOCKWAVE FORM? 


If a bomb has exploded, the work 
becomes more difficult. Which parts 
belong to the bomb? Which are 
from the attack target? The shape 
of the objects discovered offers 
clues: the closer they are to the 
epicentre of the blast, the larger 
their deformities. A shockwave can 
reach speeds of 8,500 metres per 
second. A force of this magnitude 
rips the bomb apart, literally to 
dust. So if a bomb-maker turns 
a van into an explosive container, 
investigators often have problems 
identifying parts like the detonator. 
Despite the chaotic scenes at the 
site of an explosion, forensic 
Scientists must keep their cool. 
Corpses are scanned using x-ray 
to uncover fragments of bomb and 
shrapnel. Traces of explosive can 
sometimes still cling to them – a 


‘chemical signature’ that can reveal 
the precise origin of the bomb. 

Even the soles of the paramedics’ 
shoes are sent to the lab - they're 
the first on the crimescene, so DNA 
fragments could be stuck to their 
shoes. And electronic components 
often contain serial numbers that 
can be traced back to the time and 
place of their purchase. Video 
recordings sometimes deliver the 
first images of the suspects. In the 
aftermath of the Boston Marathon 
attack in 2013, specialists collected 
more than 1,200 pieces of evidence. 

IEDs are an anonymous threat — 
it's only down to forensic scientists 
that the perpetrators are given 
faces and names. For Daniel South 
it’s a belated payback. The former 
National Guardsman is the only 
survivor of an IED ambush in Iraq, 
which only now, nine years later, 
can be attributed to Waad Ramadan 
Alwan. “It’s too bad we didn’t catch 
him at the time, but this is the 
second-best outcome,” he says. 

Alwan will not be the last terrorist: 
TEDAC has so far identified more 
than 1,000 suspects, all of whom 
have been added to the FBI’s 
wanted list. “The more access we 
have to different bombs from 
around the world, the better we'll 
be,” says Carl, looking out over the 
seemingly endless storage hall. 

He and his colleagues will soon 
be packing up. They’re on the move 
because, with the flood of new 
deliveries, the facility has run out of 
room. TEDAC is currently in the 
middle of moving to Alabama, to a 
$32 million laboratory that will allow 
bombs to be analysed more quickly 
and in greater detail. No single 
specimen should take longer than 
150 days to be processed. 

“TEDAC is a lifesaver,” explains 
FBI director James Comey. 
“Terrorists are always learning. 

We must constantly be one step 
ahead of them." С 
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THE DEADLY VOYAGE 
THAT INSPIRED 


MOBY DIC 


In the 19th century, whaling was an extremely risky business. 


One whaling ship, following a terrifying clash with a gigantic 
sperm whale, had first-hand experience of this. But for the crew e n 
of the Essex, the encounter was just the beginning of their torment 


On 20th November 1820 a white sperm whale  .. 
iter d rams into the Essex, causing it to sink. ы 


MARQUESAS The 21-man crew is forced into their 


In October 1820 the Essex 
reaches its main hunting ground 

— 1,500 nautical miles (2,780km) 
west of the Galapagos Islands. 


whalehoats on the open ocean. 


/ At the end of December 1820 the men 
„ reach land on Henderson Island. Finding 
" little water there, they are forced to travel 
on. Three men remain on the island 
voluntarily and are later rescued. 


The castaways just miss 
Easter Island. The chances of 
an imminent rescue recede. 


EASTER ISLAND 


ез? 


2 жету” On 10th January 1821: — 
Ё 22 the first sailor dies. : Е i On Captain 
РЕ : i Pollard’s boat 
£j In the middle of January the three boats become separated. One of : i ће men draw 
- the hoats with three sailors on board is never seen again. : : lots. The loser 
| is killed by his 
As time passes, eight men on the two remaining boats : shipmates 


starve to death. The survivors begin to eat the dead. : and eaten. ......... 


0п 12th August 1819 the 
Essex begins its journey. 


. NANTUCI 


Shortly after leaving the Essex 
is damaged during a storm. 


xe 
8th October 1820; | 
the last supply stop. : й | à n ОДОВ 
HOOD ISLAND EZ Құр MAP a ЛІ АЛЕ ЖЕ ) 


In the spring of 1820 
the Essex begins 
hunting sperm whales. 


The Essex stops for supplies. 


On 18th February 1821 

the boat containing First 

Mate Chase and two 

other men is rescued. 
ҚБШ... ланы 
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On 23rd February 1821 
the boat containing 
Pollard and another 

man is rescued. 


| чш | 
n the morning of 23га February 
1821, the lookout on the whaling 
ship Dauphin spots a small, severely 
damaged boat. What the crew 
see as they race to the side of 
the ship is something they will 
never forget: two emaciated figures, 
surrounded by human bones. 
They are George Pollard, captain 
of the whaling ship Essex, and 
a young sailor, Charles Ramsdell. 
Over the past 94 days the pair 
have seen seven men die, six of 
whom they have eaten. Their rescue 
is the climax of an epic three-month 
odyssey across the South Pacific, 
which began with the sinking of the 
Essex. Twenty years later author 
Herman Melville will be so enthralled 
by the tale that it inspires his novel 
Moby-Dick. But unlike Melville's 
work, the story of the Essex doesn't 
end with the attack by the enraged 
whale - it's just the beginning. 


HOW DO YOU HUNT THE 
BIGGEST PREDATOR 
ON EARTH? 


The ill-fated voyage of the Essex 
begins on 12th August 1819 on the 
island of Nantucket off the eastern 
coast of the USA. A gruelling 

15 months later the whaling ship 
reaches its hunting ground to the 
west of the Galapagos Islands. 
Whaling is a lucrative business 

- and highly dangerous. Sperm 
whales are the largest predators 
on Earth. Their 52 teeth can grow 
up to 30cm in length, their skulls 
double as battering rams, and 


their four-metre-wide tail fins can 
deliver harder blows than any 
other animal on the planet. 

On 20th November 1820 the 
Essex lookout spots a pod of 
whales and raises the alarm. The 
ship's three whaleboats are lowered 
into the water. Their target? A sperm 
whale cow апа its calf. The hunt 
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THE WHALE HIT 
US WITH A 
FORCE 
EQUIVALENT TO 
US HITTING A 
REEF AT FULL 
SPEED. 


begins. But what the men don’t 
realise in all their excitement is that 
they are the ones being hunted. 

A white shadow approaches the 
Essex and begins to circle it. It's a 
sperm whale bull, almost as large as 
the 28-metre whaling ship, weighing 
80 tons and fiercely determined to 
protect its own family. At a speed of 
roughly ten knots, the giant bears 
down on the Essex. Never before in 
the history of the Nantucket whale 
fishery had a whale been known to 
attack a ship - let alone one this 
size. At top speed the sperm whale 
rams into the port side of the ship. 

Snorting, it dives beneath the 
Essex and reappears on the 
starboard side, preparing for a 
second attack. “I saw how it swam 
towards us - as if out of its mind 
with rage and fury," is how First 
Mate Owen Chase later describes 
the event. With the force of a freight 
train, the sperm whale breaks 
through the bow of the Essex — 
"with the sole intention of doing 
the most damage possible," writes 


Chase. With a few strokes of its fins, 
the whale pushes the 238-ton ship 
on its side. The Essex fills with 
water. Then the attacker disappears 
into the depths of the ocean - as if it 
already knew that this battle is over. 


HOW DO YOU SURVIVE IN 
A WATERY WASTELAND? 


The 21-man crew salvage a pair of 
quadrants, two compasses, drinking 
water and hard tack (sea biscuits) 
from the stricken ship and clamber 
aboard their smaller whaleboats. 
But these vessels are not equipped 
for life on the high seas - and 

dry land is 1,500 nautical miles 
(2,780km) away. Against all reason, 
they decide to head for South 
America - but they're in the middle 
of the Pacific Ocean, near the 
equator, about as far from land 

as it's possible to be. Given the 
westerly current and southeasterly 
trade winds, reaching their 
destination is nigh-on impossible. 
They'd need to head 3,200 
kilometres to the south and from 


TROUBLED WATERS 
Although the financial rewards were high, 
the risks involved in 19th century whaling 
were sizeable. In the whaling city of 
Nantucket a quarter of married women 
were widowed by the age of 23. 
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© DOUBLE-EDGED HARPOON 
Used from the 1850s onwards. 


© CLASSIC HARPOON 
Before 1850 this was the 
standard tool on every 
whaleboat. The small barbs 
meant that the harpoon 
could break loose. 


© SKEWER HOOK 
Atool that the whalers used to move the 
whale as well as large chunks of flesh. 


© FAT HOOK 
2 Used to remove the fatty layer < 
from the while | 


© HARPOONING КОРЕ 
A strong and sturdy горе was essential to allow 
the whalehoat to be dragged behind the whale. 
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© SMALL FLENSING KNIFE 
An extremely sharp-edged knife 
used to dissect the whale. 


— HR 9 BLUBBER HOOK 
The whale could be transported 


@ LARGE FLENSING KNIFE when attached to this and then 
Used to cut through the whale's dragged on board. 
35cm-thick layer of blubher. 


© LEAF-SHAPED TAIL SPEAR 
Rather than use a harpoon to deliver the death blow, whalers used long, 
razor-sharp lances that cut through the pulmonary artery of the animal. 


THE ARSENAL 
OF WHALING 
IN THE 19TH 
CENTURY 


In order to kill a sperm 
b d whale, the hunters had to 
get up close to the animal. 


If the harpooner managed to ram his 
barbed harpoon into the whale's body, 
a grisly struggle began. In trying to 
escape, the whale would often drag 
the eight-metre-long whaleboat many 
kilometres, until it floated totally 
exhausted and defenceless in the 
water. Then the whalers would row 
back towards the animal again. For 
the coup de grace the harpooner 
would drill a razor-sharp lance into the 
pulmonary artery: “Тһе whale begins 
to spit blood, its blowhole transformed 
into a six-metre high, blood-red 
geyser," explains novelist and whaling 
expert Nathaniel Philbrick. The riches 
from such a massacre provided oil 
which kept the street lights of major 
worldwide cities burning. Each 
expedition brought in many hundreds 
of thousands of dollars. 


OWEN CHASE 

First Mate Chase spent 94 days bobbing 
about on the Pacific Ocean. In order 

not to starve, he resorted to cannibalism. 


FIRST MATE OF THE ESSEX 
Еа 
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RICH PICKINGS i 
The blubber from the whales was 

processed into oil and fuel. One barrel | 
was worth around $5,000 — and | 


| 
roughly 100 such containers could be | М 
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there а further 4,800 kilometres to 
the northeast against the westerly 
winds to reach Chile or Peru. 
The Marquesas Islands and Tahiti, 
on the other hand, are just a few 
days' journey away from where 
the Essex went down. 

For that reason Captain Pollard 
proposes they set sail for Tahiti. 
After all, the island provided the 
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WE KILLED 
HIM QUICKLY 
AND ATE HIM 

- NOTHING 

REMAINED 

OF HIM. 


GEORGE POLLARD, CAPTAIN 


setting for the famous mutiny on 
the Bounty 30 years earlier, which 
erupted in part because of the 
friendliness of the Tahitians. But 
Owen Chase is vehemently against 
this plan. Like most of the other 
men on the Essex, he has heard 
reports of civil war-like unrest on 
Tahiti. More than anything else, the 
men fear cannibalism. Pollard 
allows himself to be persuaded by 
his forceful first mate and the rest 
of the crew defer to the decision. 

It becomes clear the whaleboats 
are not built for long-distance 
sailing. The men are constantly 
having to repair leaks. After the three 
boats lose each other three times in 
quick succession, they decide not 
to search for one another anymore. 
From now on, if a boat capsizes, the 
others won’t take on the castaways. 

The sea is rough and during the 
first month the men battle against 


THE REAL MOBY-DICK 
The fame Moby-Dick can be 
traced back to a white sperm 
whale, which lived off the coast 
of Chile. The residents of Mocha 
Island called him Mocha Dick. 


severe storms. Their daily ration 

is a glass of water and a biscuit, 
providing just 500 calories a day. 
According to their calculations their 
provisions will last them 60 days. 
Agonising hunger makes them weak 
and lethargic and the saltwater 
irritates their skin. They sit tightly 
packed in open, overloaded boats. 
After just three weeks the once 
healthy men have become eczema- 
ridden skeletons, with bushy hair 
and beards. Worryingly, they are no 
longer able to row. If that wasn’t 
enough, there’s a dearth of plankton 
in the part of the Pacific where they 
find themselves, meaning there are 
very few fish to catch. Nevertheless, 


Owen Chase forces himself to write 
a few lines a day. “Thirst is one 

of the most terrible things that a 
man can experience,” his journal 
says. “The violence of burning 
thirst is incomparable in the list 

of human suffering.” 

After three weeks in the boat 
Chase looks around and realises 
that the men will begin to die in 
the next few days. But then, exactly 
a month after the sinking of the 
Essex, they finally spy land: 
Henderson Island. But the island 
is no tropical paradise; instead it's 
virtually arid – the castaways can’t 
remain there. A week later, on 
27th December, they take to the 
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sea once more, heading for 
Easter Island. Three men remain, 
preferring to die of thirst on land 
than return to the sea. 

On 10th January 1821 Matthew 
Joy, the commander of the third 
boat, dies - he had been sick even 
before the whale attack. Meanwhile 
the survivors realise they have 
missed Easter Island. As Pollard 
appoints a new commander for 
Joy's boat, he discovers there are no 
provisions left onboard. For Chase, 
who loses sight of both other boats 
the following night, there could be 
no better time for the separation. 
Now, unlike Pollard, he won't have 
to share rations with the third boat. 

The first men starve to death ten 
days after Joy's passing. As is 
customary, the survivors sew the 
dead into their clothes and bury 
them at sea. But when Lawson 
Thomas dies on Captain Pollard's 
boat on 20th January, the men don't 
throw his corpse overboard. Starved 
of rations, they spend the night 
considering the unthinkable. When 
the next day dawns, they discuss 
their thoughts with one another. 

The grisly details of who exactly 
cut up Lawson Thomas hasn't 
survived. The men roast the flesh 
before they eat it – but even in the 
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© NEVERENDING JOURNEY 
The whalers of Nantucket specialised 
in sperm whales — their hunting trips 
could last up to five years. 


2 АГА E Mowry. 
Real Cxtate Agent, 


best case scenario, Thomas’ body 
couldn’t have yielded much more 
than 15 kilos of meat. After all, he’d 
starved to death. In the following 
week three more men from Pollard’s 
boat die and the very same thing 
happens to them. Ironically, it was 
the fear of cannibals that guided the 
decision not to sail to Tahiti. 


WHEN DRAWING LOTS 
MEANS LIFE OR DEATH 


Towards the end of January, Pollard 
loses contact with the second boat. 
None of the three men on board will 
ever be seen again. In Pollard’s boat 
only four men remain, all of them 
from Nantucket. Childhood friends, 
they have grown up together and 
are now starving together — they 
have no food left. 

In the end it is 16-year-old Charles 
Ramsdell who asks the question on 
everybody’s minds: “Is it time to 
draw lots?” The stark reality facing 
the survivors is if nobody dies now, 
none will survive. Captain Pollard’s 
nephew Owen Coffin draws the 
short straw. More lots are drawn to 
decide who will kill him. It falls to 
Ramsdell to carry out the ghastly 
deed. Only after being persuaded 
by Coffin himself can the teenager 
bring himself to shoot his friend. 


„Лана, Mass 


WHALING CAPITAL @ 
Up to 10,000 people lived on 
the tiny island of Nantucket, 
most of them whalers. 


By this point Owen Chase has 
been separated from the other 
boats for a month. His boat also 
contains just four men. Eventually 
one of these men also dies of 
starvation. Chase proposes eating 
his dead comrade. “We nursed our 
uncontrollable urges,” Chase wrote 
in his diary. The remains of the dead 
sailor give Chase and his two fellow 
castaways sufficient strength to 
persevere until they are rescued. 

The horror ends for the survivors 
on 18th February 1821 when Chase 
and his two comrades spot a British 
merchant ship, the Indian, and 
manage to sail towards it. Whaling 
ship the Dauphin rescues Captain 
Pollard and Charles Ramsdell five 
days later - and eventually even 
the three men left on Henderson 
Island are picked up alive. For the 
whaling industry, the shock of the 
Essex attack lingers. Reported 
attacks on boats by sperm whales 
increase, and mysteriously, in most 
cases, the ships are attacked by 
a giant white whale... LZ] 


PHOTOS: Agentur Bridgeman (2); Nantucket Historical Association (4); Interfoto; Getty Images (2) 


ILLUSTRATIONS: David Rumsey Collection; Terra Mater/Andreas Leitner 


ОМАНТЕН IN 60 SECONDS... 


New-York United Whaling Company. 
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it could travel. The whaling schooner - the smallest type of 
whaler — would generally put to sea for no more than six months. 
Brigs, barks and full-rigged ships might be on the ocean for three H ow m uch d id the Crew ed rne 
or four years. The longest whaling voyage ever is believed to be 


that of the ship Nile from 1858 to, — 11 years. Every man on board, from captain down to green hand (an 
| і - & inexperienced sailor) received a share of the profits. The 


captain would receive about 1/8th, while the lowest members 
m of the crew might get just 1/350th. An ordinary seaman could expect 
#2 | to earn about $25 from an average cruise, but as it was common for 
nc monies to be advanced to the men, some crewmen could return to 
* eue | à port ‘in debt’ and have to sign straight back on to another voyage. 


What caused the decline of whaling? 


In 1846 a total of 640 whalers operated out of US waters and 
С) the industry contributed $10 million to the country's СОР. Fifty 

years later, whaling had all but ended in America. There were 
three main reasons for this. Where whale oil was once the best 
source of light and energy, coal and gas started to take over. 
Secondly, improvements in whaling technology meant that some 
whales were hunted almost to extinction and the supply dried up. 
While lastly, a demand for higher wages among American sailors 
saw the remnants of the industry move to other parts of the globe. 


Were whaling ships crewed by 
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During a time when racial segregation and slavery were 
common on land, whaling ships were a melting pot of - 

different peoples and cultures. It wasn't unusual to find 
white Americans working alongside Native Americans, escaped 
or freed black slaves, Pacific Islanders and even Inuits. But 
while these disparate groups generally rubbed along quite well 
with each other, there were occasionally outbreaks of racial 
tension on board – it was always difficult for non-white sailo S 
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PRINTS 


A groundbreaking new technique mea now make thoughts visible 
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*WHERE WAS | TWO WEEKS AGO? 
* WHEN WAS I ACTUALLY LYING? 
*WHAT DID I REALLY SEE? 


diti Sharma has planned everything 
in detail: from meeting her former 
fiancé at McDonald's, to mixing 
arsenic into his food, to her feigned 
horror after his death. Nobody will 
be able to prove a thing, of that the 
24-year-old is sure. She doesn't 
have a guilty conscience - after all, 
her partner has mistreated her. 
Sharma's astonishing act of 
deception seems to go off without 
a hitch - Indian investigators find 
neither eyewitnesses nor clues that 
prove she committed the murder. 
But then the state prosecutor 
decides to give Sharma's thoughts 
the third degree - and this is when 
her brain betrays her, without 
Sharma uttering a single word. 


«HER THOUGHTS 
CONFESSED 
AGAINST 

HER WILL." 


DR SUNNY JOSEPH, 
FORENSIC NEUROSCIENTIST 


In Sharma's case investigators 
used a method known as the Brain 
Electrical Oscillations Signature 
test (BEOS). Using this technique 
neurologists measure the 
brainwaves of a suspect while the 
officials depict the crime sequence 
from their perspective. After 
placing 32 electrodes on Sharma's 
head, the investigators read aloud 
their version of events in the first 
person, including statements 
such as ‘I bought arsenic’ and 
‘I met Udit at McDonald’s’. Even 
though the suspect says nothing 
during the 90-minute process, 
investigators detect massive 
spikes in individual brain currents. 

“Her thoughts confessed, against 
her will,” says forensic neuroscientist 
Dr Sunny Joseph after the 
interrogation of Sharma’s brain. 

In summarising the murder case 
the judge concluded that Sharma 
possessed intimate knowledge of 
the details of the crime because 
she committed it. It marked the first 
time in history that a person has 
been sentenced purely on the 
basis of a brain signature test. 


CAN YOU IDENTIFY A PERSON 
FROM THEIR BRAIN? 


Hardly any field of criminology 
research is as controversial as 
forensic neuroscience. Is it possible 
to convict a person based purely 
on scans of their brain? 

New findings suggest just that: a 
group of neuroscientists from the 
Yale School of Medicine recently 
published a $40 million study using 
data from the Human Connectome 
Project - a project that produced 
a complete, detailed “пар” of the 
brain. Using functional magnetic 
resonance imaging (fMRI) they 
examined brain activity in 120 test 
subjects and produced detailed 
maps of the results. The individual 
scans differed greatly from one 
another, including the strength of 
the connections between brain 


ADITI SHARMA, 


RDERER 
SENTENCE: LIFE IMPRISONMENT 
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GUILTY CONSCIENCE 

The prefrontal cortex is 
responsible for the development 

of moral values. But if someone 
has a bad conscience, increased | 
activity will be observed here. 
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IQ PATTERN 

Alongside the frontal and parietal lobes, 
the temporal and occipital lobes form the 
network of human intelligence. Everyone 
has a network of connected structures in 
this area. They differ in strength depending 
on the person and account for a major 
part of our personality. The stronger the 
connections, the higher the person's IQ. 


THE NETWORK OF THINKING 


Producing a complete map of the human brain's 
circuitry - that is the aim of the Human Connectome 
Project. Scientists involved in the process, sponsored by 
the USA's National Institutes of Health, weren't merely 
planning on mapping individual regions of the brain. 
The research aims to illustrate the neural pathways that 
underlie human brain function, collectively known as 
4'10'- the connectome. It is a herculean task: experts estimate 
that the brain encompasses over 100 trillion neural 
— connections. The ambitious five-year research project, 
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У ( ) EPICENTRE OF LIES 


Researchers observe increased 
activity in the anterior cingulate 
gyrus when a person is fibbing. 
This brain region comes under 
particular strain when telling 
lies. It's where the decision not 
to tell the truth originates. 
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EMOTIONAL FINGERPRINT 
The amygdala is the brain's 
emotional centre. It's where 
dangers are analysed and 
evaluated and where fears 
are formed. The strength of 
the associations in this area 
differ depending on the 
individual. Emotional 
patterns, therefore, are 
unique and can be matched 
to a person in much the 
same way as their fingerprint. 


funded with around $40 million, also hopes to discover 
which pathways in the brain form our personality (see 
illustration above). The research has discovered that 
both the connections in the emotional centre and the 
neuronal structures of rational thinking can be charted 
even though they differ significantly in each individual. 
These unique patterns can be assigned to a person just 
like a fingerprint. In addition, the scientists were able 
to prove which regions are activated when a person 
lies or recalls certain memories. 
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NEW EVIDENCE 
@пе of the world's leading 
brain researchers is 
convinced that the use of 
brain scans in court trials 
will soon become 
indispensable. “The brain 
is always more active 
when a person is lying,” 
says Professor Hans 
Markowitsch. Brain scans 
that show that the suspect 
is lying could dramatically 
alter the types of evidence 
given in court. 


regions. The researchers 
recognised individual personality 
traits in the brain patterns of 
| each respective person and came 

to the conclusion that our brain 
possesses its own personal 
‘fingerprint’. “It turns out that the 
ebb and flow of brain activity is like 

| a fingerprint: each person has their 
own signature pattern," explains 
Emily Finn, a researcher working 


ANTONIO BUSTAMANTE, on the study. Using these patterns, 
MURDERER NMENT identifying an individual brain has 
SENTENCE: LIFE IMPRISO never been easier. In fact, the team 


of researchers succeeded in 
ascribing the 126 available brain 
scans correctly to more than 
90% of the test subjects. 


CAN MY BRAIN 
FIND ME GUILTY? 


Elsewhere scientists continue to 
make breakthroughs in human 
brain research. Functional MRI 
techniques produce maps 

of a person’s brain in high definition 
— and can even outperform any lie 
detector. When people lie, certain 
areas of the brain in the frontal 

ш lobes become more active as this 
is where the centres linked to a 
person's fantasy and creativity lie. 
But if a person is telling the truth, 
regions of the brain linked to 
memory recall increase in size. 

The fMRI scans illustrate this 
activity in the neuronal areas in 
precise detail and display them 
directly onto the monitor. Some 
lawyers are using this knowledge 
to encourage the use of brain 
scans in trials to demonstrate 
that the suspect could not have 
committed the crime or that, on the 
basis of a psychological condition, 
they should be found not guilty. 

Neuropsychologist Hans 
Markowitsch is one of many 
people who believe that brain 
scans will be an essential 
component of every trial in the 
future. *This technique will become 
indispensable - it will allow > 
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JOHN MCCLUSKEY, 

SERIAL KILLER 

SENTENCE: LIFE IMPRISONMENT 
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prosecutors to determine, with 
utmost certainty, whether a suspect 
is being honest or is lying.” 


WILL THE BRAIN’S 
FINGERPRINT DECIDE 
OUR FUTURES? 


Brain imaging techniques might be 
a positive development for law and 
order, but in practice they could 
herald a widescale intrusion into 
our privacy. “The whole thing is a 
double-edged sword,” warns Laura 
Cabrera, a leading neuro-ethicist. 
Brain fingerprints are starting to 
play an increasing role in other 
areas of our everyday lives. “With 
this technique, you might do a 
brain scan of a person that you’re 
interviewing for a job to find out if 
they'll be a hard worker or diligent 
or to assess their people skills,” 
says Peter Bandettini, chief of 
functional imaging methods at the 
National Institute of Mental Health. 
Richard Haier, a psychologist at the 
University of California, takes this a 
step further: “You could determine 
whether a person is particularly 
susceptible to drug addiction.” 
That’s just one of many possible 
future scenarios. Let’s imagine a 
prisoner who’s served several years 
of a prison sentence. He receives 
a parole notice and is confident of 
being accepted for release thanks 
to his impeccable behaviour record 
inside. But that’s not enough for 
those in charge. They take a look 
at the prisoner’s brain scan, which 
confirms increased activity in the 
amygdala - the aggression and 
alarm regions of the brain are 
particularly strong on his brain’s 
‘fingerprint’. This suggests that 
a tendency towards violence is 
ingrained and part of who the 
convict is. For that reason the 
parole board reject his application. 
Criminal proceedings are just one 
area where brain scans could be 


“A BRAIN SCAN 
SHOULD NEVER 
BE THE ONLY 

REASON FOR A 


JAIL SENTENCE.” 
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deployed in future. In fact, even 

a child's education and prospects 
in later life could be determined 
with the help of brain pattern 
analysis. At present teachers 
evaluate the potential of pupils 

by comparing current work with 
what the student has previously 
submitted. Based on this they can 
predict grades and, further down 
the line, whether or not the student 
should apply for university. 

In the future, however, a quick 
glance at a student's brain scan 
could suffice. The better developed 
and more closely linked the 
structures in the brain, the 
higher the child's IQ. 

Children whose brains show 
reduced activity in this area could 
be told: “I’m afraid the strength of 
the neuronal connections in your 
brain mean you're unlikely to get 
any A* grades." 

Right now it's clear that not 
everything can be gleaned from 
a brain scan, especially as the 
technique is still in its infancy. 
After all, judging criminals is one 
thing, but potentially robbing 
children and young adults of the 


chance to decide their own futures 
is another thing altogether. С 


GERHARD ROTH, 
BRAIN EXPERT AT 
THE UNIVERSITY 
ОЕ BREMEN 


PHOTOS: Corbis; iStock; Fritz Stockmeier; PR (6) 
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Moreish, turbo-charged 
1596 big blockbuster 
from lofty Andrew 
McPherson - it tastes 
like two big bottles 
crammed into one! 


GEOGRAPHIC? 
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Ав dark ав а moonless 
night with mouthcoating 
boysenberry, plum and a 
lick of toasty oak. Perfect 
served with juicy eye fillet 
and all the trimmings. 
McLaren Vale magic! 


Rare parcel of peppery 
Shiraz from the late 
'Baron of the Barossa' 
and former International 
Winemaker of the Year, 


Peter Lehmann. Superb. 


Showing a touch of 
age, with lush, ripe 
blackcurrant, mulberry, 
fresh mint and leafy 
Spice. Pass the 
cheeseboard, please. 


Readers of Australian Geographic are invited 


to taste a dozen reds from quality estates in 

classic regions, delivered to your door by the 
Australian Geographic's own wine service ... 
at below cellar-door prices. 


Get your big glasses ready for these 12 rich reds for only $139.99 - save $116. Plus 
receive 3 FREE bottles of Ben Riggs' iconic Shiraz (worth $66), the *essence of 
McLaren Vale ... 90 pts" (Halliday) - awarded Gold at the ‘World Value Wine 


Challenge’. That's $321.99 worth of wine for only $139.99 and I 


To secure a taste of winemaking luxury, call 1300 712 087 now quoting code 
'2193001', then sit back and let the Australian Geographic Wine Service do the rest. 


Terms and conditions: Offer valid for new customers only. Maximum three bottles of Mr Riggs 'The Gaffer' Shiraz 2013 per household. While stocks last. Orders not accepted ( 
e age of 18 years. Most orders are fulfilled within a week but please allow up to 14 days. Unfortunately due to rising postage costs from our carriers we are now unable to ship to the Northern 


persons under the 


Be sure you are firmly 
Seated for this 'extra 
strength’, 1596 Shiraz 
first launched in the 
1960s and experiencing 
a wonderful revival. 


l'ATRONUS 


Only just released, the 
‘buck’ stops here with 
this warming, plummy 
Barossa Merlot from 
Kilikanoon-trained 
winemaker, Rob Mack. 
Great with game dishes. 
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nor will wine be delivered to) 


Territory. If a wine becomes unavailable, a similar wine of greater value may be supplied. Normal retail prices provided by the wineries. If you don't like a wine for any reason The Australian Geographic Wine Service 
will refund you and arrange to collect the wine. Fulfilled by Wine People Pty Ltd (licence no. 514 00724, LIQP770016550) 90 Chalk Hill Rd, McLaren Vale SA 5171 
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“spectacular i пем images of the moon reveal that. it 5” к. 
getting smaller. But what does that mean for. Earth? 
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CONTRACTION 
The solid core inside the moon is 
'"Z similar to Earth's. However, the 
Fi moon's core is gradually cooling. 
СА This creates gorges and cracks 


„| BALANCING FORCE 
The moon orbits the Earth at a . 

‚ distance of just 380,000km. Its 
gravitational force keeps our planet 
in a stable equilibrium. If it left us, 
the effect would be disastrous. 


ASA has recently sent the Lunar 
Reconnaissance Orbiter (LRO) into 
space - it's the most powerful probe 
ever dispatched from these shores. 
With it, the space agency hopes to 
achieve what previous technology couldn't: to create a 
full, high-resolution map of the entire moon. The probe 
orbits the moon at an altitude of 30 to 50 kilometres 
and delivers razor sharp images. "The ultra-high- 
resolution images change our view of the moon," 
says Mark Robinson, project leader of the Lunar 
Reconnaissance Orbiter Camera. "We see a lot more 
detail than in the old Apollo photos." However, when 
the first images arrived back on Earth, the scientists 
made a mind-boggling discovery: the moon has 
shrunk. They also saw previously undetected 
trenches, crevices, slopes and ravines, 
distributed over its entire surface. Everything 
indicates that the moon is dying. 


WHY IS THE MOON SHRINKING? 


"The relatively young and widely 
distributed slopes indicate 
a contraction of the whole 


/ Anatomy ` тооп,” ехр!аїп Ог 
{ of the Thomas Watters, 
moon a scientist at 


the Smithsonian 


‘CRATER. : 
The largest asteroid crater on the 


moon, the Aitken basin, is 2,500km 
across and 12km deep. 


SURVEYS 
Geological-movement. 
has made parts-of the’ 
lunar crust and mantle 
overlap in places. 
*Similar tectonic plate ` 
activity occurs here on 
Earth. On the moon, 
however, they are a 
direct consequence 
of shrinkage. 
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Institution in Washington. Watters and his team 
analysed the structural changes and compared 

the new images of the LRO probe with pictures from 
the various Apollo missions in the 1970s. Using this 
method, Watters was able to calculate how big the 
moon was at its creation around four billion years 

ago and compare that with its current size. He found 
that the diameter of the moon has reduced by 100 
metres in this period – it's now around 3,500 kilometres 
across. In other words, the moon has shrunk. 

One hundred metres may sound innocuous, but the 
NASA researchers made another startling discovery: 
the shrinkage is the result of the moon's interior cooling. 
Like Earth, the moon has a solid core surrounded by 
molten rock. The temperature at its centre is around 
1,400 degrees Celsius. However, unlike the Earth, there 
is no radioactive element in the lunar core that could 
continue to generate heat. The result: like a rotten 
apple, the 50km-thick surface of the moon shrivels. 
This contraction creates fissures on its surface. And the 
Earth has played some part in this — scientists have 
now discovered that our gravitational pull has ‘kneaded’ 
the moon, creating over 3,200 new craters on the moon 
over four billion years. This process has no impact on 
Earth. But what will happen if the moon continues to 
shrink? And how important is the moon to our survival? 


WHAT HAPPENS WHEN THE MOON SHRINKS? 


The moon has been orbiting Earth for billions of years, 
only 380,000 kilometres away. Both heavenly bodies 
have their own force of attraction, which interact with 
each other due to their proximity. The very strong 
gravitational forces created in this way account for 
the tides. The tides are a steady equilibrium of 
forces, which significantly slow down 
the rotation of the Earth's 
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COMPRESSION 
Since the interior of the 
moon is unstable, mantle 

4 г 7 and crust аге moved 

1 towards each other and 
pushed together. 


axis. But what would happen if the moon vanished and, 
therefore, this stability with it? Well, the consequences 
would be disastrous: experts have calculated that Earth 
would spin three times faster without the moon. That 
means, instead of 24 hours, an entire revolution would 
take just eight hours. Day-night cycles would no longer 
exist. The Earth's axis would be very unstable, making 
life as we know it unpredictable. Months of scorching 


THOMAS WATTERS 
WE Scientist at the Smithsonian Institution 
M in Washington 


sunshine could be followed by months of complete 
darkness. Each of the extremely short days on the 
moonless Earth would be life threatening. The fast 
rotation would create far stronger wind movements. 
Hurricanes would sweep across the Earth at speeds 
of 300 to 500 kilometres per hour - faster than a 
high-speed train. Temperatures would go haywire: 
summer days would hit 60 degrees Celsius, while in 
winter it would plummet to minus 50. Conditions at 
the polar regions would be even more chaotic with 
temperatures of 80 degrees Celsius, while the equator 
would be buried under ice and snow. 

If all that wasn't enough, the Earth would also lose 
one of its main bodyguards. Without the moon, huge 
asteroids could collide with the surface of our home 
planet unhindered. Some 1696 of the moon's surface 
is already covered in large craters and flood plains, 
some of which are big enough to see with 
the naked eye. They're the result of 
asteroids striking the 
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CRUST | 
The 50km-thick outer layer of the moon. | 
is called the crust. The cooling of the 
interior is causing it to shrink. 


surface of the moon and subsequent volcanism. 

The ‘dark’ side of the moon is constantly hammered 
by asteroids which, thanks to the lack of atmosphere, 
rain down on its surface completely unimpeded 

— at up to 216,000km/h. To date, 5,420 craters 

have been discovered. 

The good news is it's unlikely we'll witness the moon 
self-destructing anytime soon. After all, it took four 
billion years for the moon's diameter to decrease by 
100 metres – so it would take many trillions of years for 
it to disappear completely. Besides, by then something 
else would have happened: the moon would have 
moved away from the Earth. Scientists calculate that 
the moon is currently moving away from us by four 
centimetres every year. The forces driving it out 
into space are greater than those attracting it to 
Earth; eventually it will be free of our planet's 
gravitational pull altogether. 

Bit by bit, the moon's impact on Earth 
is also decreasing, but it will still be 
a while before our satellite has 
moved sufficiently far away for it to 
be deemed dangerous - around 
a billion years in fact. There 
may be bigger challenges 
facing us before that 
moonless day 
ultimately 
dawns. 02 


PHOTOS 
| The high-resolution LRO 
images show that the 
recent shrinkage of the 
. | moon has caused ravines 
and hillsides to form. 


PHOTOS: NASA. ILLUSTRATION: B. Ramis de Ayreflor/wdw-Grafik 


| STEEP SLOPES. ' 
| The forces thrust parts of the 
| surface upwards; forming 


am ш gigantic cliffs and slopes.’ 


MANTLE 
: The region between the 4 
mmm mm mm eee == CLS and the core is 


known as the mantle. 


WORLD EVENTS 


d 68 


- 


THE SECRE 
SCENARIOS O 


1 


Secret services and think tanks analyse millions of pieces 

\ of information to prepare governments and corporations for forthcoming 

dangers. They have to account for every possible outcome, including: 
what could happen tomorrow, in the worst-case scenario? 


WHAT WOULD 
HAPPEN 


UMP DELAME РІ 


prevent illegal immigrants from to deport 11 million illegal 
IF entering the USA. A few months immigrants. “Trump is making 
Em later and the southern border racism and xenophobia socially 
with Mexico has turned into the acceptable again," says US 
biggest construction site in the journalist Jorge Ramos. 
world. Donald Trump has made As early as 2009 analysts were 
it crystal clear that he is not warning of the terror threat posed 
a man to be messed with. by right-wing extremist groups. 
How likely is this scenario? "They're throwing fuel on the fire,” 
Unfortunately, it is quite possible: says extremism expert Mark Potok 
for months the New York real estate regarding the radical forces in the 
magnate has been stirring up hatred US, which have grown massively in 
against immigrants and Muslims — recent years. Experts predict that 
and as a result is leading in the even if Trump loses the election, his 
Republican primary polls. During nomination and the electoral battle 
one speech he demanded all alone will radicalise the mood in the 
merica's new president doesn't Muslims be registered on a country still further and could cause 
hang around: just one day after database; in another he threatened that fire to spiral out of control. 


his electoral victory on 8th 
November 2016 secret 
preparations begin for the 
largest building project of the 
millennium: a 3,000-km-long 
wall, doubly secured with mines 
and automatic weapons, to 
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Donald}Trump.com = areal 
Myrtle Beac! 


MAKE AMERICA GREA 


0МЕ-МАМ ARMY 
Although Trump is pitting 
himself against the entire 
world, the US politician is 
ahead in the Republican 
polls and inching ever 
closer to his ultimate 


destination: the 
Oval Office. 
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errorism, the conflict in Ukraine, 
drug wars in Mexico: the crises 
analysed by the secret services 
are multitude. And then there are 
departments that exist purely to 
monitor the water temperature 

in the Pacific over the years. For 
a year now these departments 
have been sounding the alarm: 

ЕІ Nifio is on the way. 

EI Мїйо is the warming of sea 
surface temperatures that occurs 
every few years, typically 
concentrated in the central-east 
equatorial Pacific. This warm 
water current displaces nutrient- 
rich, cold water. The phenomenon 
also has far g effects 
above the waves: El Nia 


DO 


EL NINO 


REACHES "a 
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disrupts three-quarters of all weather patterns 
on Earth. In 1997 and 1998, durin 

strongest El Niño since records M. x "Te 
current released an amount of energy 
equivalent to one million Hiroshima atomic 
bombs. But what analysts really fear is the 
consequences that do not immediately occur: 
civil wars. One in five armed conflicts is a 
direct result of EI Nifio. 

In the EI Nifio years of 1963, 1976 and 1983, 

a civil war broke out in Sudan - every time. 
"Climate changes enhance tensions in instances 
of extreme poverty and social inequality," says 
researcher Solomon Hsiang. 

Scientists talk of an El Nifio if the temperature 
of the bodies of water off South America's coast 
lie more than 0.5 degrees Celsius above the 
average for at least three consecutive mon 
1997 and 1998 temperatures were 2.4 degre 
above average. Today, the ocean is as high as 
six degrees warmer than usual in certain places. 

The effects are already visible: in Indonesia 
rainforests have been burning for weeks due 
to a lack of water. At the end of October the 
strongest hurricane ever recorded поо Ра d 
Mexico. And Australia is experiencing the third 
most severe drought since records began. 
“When EI Nifio reaches its full strength, floods 
and landslides as well as general chaos can 
be expected,” predicts NASA climatologist 
Bill Patzert. Some 35 million people worldwide 
will be affected by this year's EN fic 


outor CONTA 
The strongest 
to date occu 
, he winter 0 


super typhoons ande 
16 cyclones in the 
Pacific. This year's is 
expected to be twice 
as powerful. 
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t’s not often that US intelligence 
agents accuse their own bosses 
of lying to them. But that’s 
exactly what happened in July 
2015. More than 50 analysts 
from the United States Central 
Command (СЕМТСОМ), the 
regional command for US 
armed forces in the Middle 
East, lodged a complaint. They 
claimed CENTCOM chiefs had 
deliberately distorted intelligence 
reports about the war against IS 
in order to portray the campaign 
as more successful than it is. 
According to Middle East 
expert Nicholas Heras, the truth 
is somewhat different. *Islamic 
State has already won a 
fundamental victory," he says. 
"The terrorists have survived for 
more than a year battling the 
US-led coalition." That this is 
more than a partial victory for 
IS is also the opinion of John 
McLaughlin, former deputy 
director of the CIA. He has stated 
three conditions that would allow 
IS to carry off a complete victory. 
1. The group continues to 
withstand air strikes by the 
anti-IS coalition. Without boots 


Aly 
on the ground, IS will be able to 
entrench itself in Syria and Iraq and 
expand its reach further. 

2. IS takes control of Baghdad. 
Fewer than 100 kilometres separate 
the terrorists from the Iraqi capital 
today. If Baghdad falls, so will the 
Iraqi government. 

3. Iran pulls back. Most of the 
victories against IS thus far can be 
attributed to Iran's Revolutionary 
Guards. But the USA, Saudi Arabia 
and Israel fear Iran assuming too 
great an influence in Iraq — and 
could exert political pressure, 
causing the Revolutionary Guards to 
pull back. If this happened, IS would 
lose its most formidable enemy. 

But what would an IS victory in 
Iraq or Syria mean? The answer 
can be found in a seven-step plan 
compiled by the terror group's 
predecessors in the 1990s. IS is 


\ТЕ WINS? 


currently on the fifth and sixth 
phases of its plan. Phase 5 was 
the introduction of the caliphate. 
The terrorists put that into practice 
by declaring their own state in 
2014. The sixth stage is total 
confrontation, the fight against 

all non-believers — IS inaugurated 
this phase with the attacks in 
Paris in November 2015. 

The terrorists present a public 
image of an ordered caliphate — 
they pay salaries, run hospitals and 
schools. But eyewitness reports 
have revealed that this statehood 
is a deception. They may pay 
wages, but they also drive out 
the population in their conquered 
territories, robbing and deporting 
people of other faiths. IS is obsessed 
with taking control of every area of 
life: no surprise considering where 
its leaders come from. 


Analysts are convinced that a 
majority of IS leaders were originally 
part of Saddam Hussein's secret 
service. For years the Sunni dictator 
and his Republican Guard 
oppressed the Shiite majority. After 
the death of Saddam in 2006, many 
of his secret agents joined various 
terror groups - and shared their 
insider knowledge with them. 

Today they, like IS, hope for the 
fall of the Shiite government in 
Iraq – and the reinstatement of 
the balance of power as it was 
before the Iraq war in 2003. 

Ideologically, therefore, IS is closer 
to the Sunni-ruled state of Saudi 
Arabia - the oil-rich nation is 
regularly accused of providing IS 
with financial support. IS' successes 
to date mean that the Saudis are 
already turning their gaze to Iran, 
their biggest Shiite enemy. 
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THE MAP OF TERROR 
This map shows the strength of 
IS in Syria and Iraq. Though the 
terror group only controls the 
areas shaded black, its 
influence extends over the 
large, brown-shaded regions. 
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WHAT WOULD 
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Pacific off the coast of the US state 
of Washington: even now it begins 
to groan every 15 months or so. The 
powerful tensions in the Earth are 
caused by the Cascadia Subduction 
Zone, a fault line stretching right the 
way from northern California across 
the states of Oregon and Washington 
to Canada. “Тһе tensions have built 
up over the centuries," explains 
Professor John Vidale from the 
University of Washington in Seattle. 
Its epicentre is located close to the 
city of Seattle, where ports connect 
the USA to Asia. If a megaquake 
struck, the consequences would be 


devastating. FEMA, the USA's 
disaster management agency, 
predicts that up to 4,000 people 
could die as a result of the ‘Really 
Big One', a figure that may rise to 
13,000 if the quake triggered a 
tsunami. A million people would be 
made homeless and more than two 
million would be without water or 
food. Damage would be measured 
in billions of dollars. Intelligence 
experts warn of parts of Seattle 
being cut off and essential supplies 
being interrupted for up to a week. 
In the worst-case scenario, chaos 
and anarchy could erupt - as 


... SLEEPING GIANT 
Seattle is not just faced,with the constant threat 
~ of earthquakes: The city is also situated just. - 


87 kilometres from Mount Rainier (Bictured) 
— an active stratovolcano that could. efupt ata 4 
time. In the worst-case scenario the Natio 
Guard would have to step in (right). 
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occurred in New Orleans in 2005. 
Just three days after deadly 
Hurricane Katrina, martial law was 
declared and the National Guard 
given carte blanche to shoot looters. 

So how real is the danger of a 
monster quake on a similar scale? 
“We know that the earthquake will 
happen at some point," says Vidale. 
Of all 2016's worst-case scenarios, 
the ‘Really Big One’ is the most 
likely — precisely because cities like 
Seattle and Olympia, in northern 
Washington, are located on a seismic 
fault that could unleash a deadly 
chain reaction at any moment. 


ussian Su-24 approaching fast, sir. 
It's flying low!" The captain of the 
USS Donald Cook glances over at 
his radar operator as the fighter jet 
screams towards the US guided 
missile destroyer at close on 
1,500km/h. Flying just 150 metres 
above the water's surface, the 
plane's pilot is ignoring all 
attempts to contact him. 

This is not a flashback to the 
Cold War, but an event that took 
place on the Black Sea in April 
2014. Disaster was only 900 
metres away - until the Russian 
pilot abruptly turned around after 
12 close passes. But the 
European Leadership Network 
(ELN) later described the mock 
assault as a "serious incident with 
a risk of escalation". 

So what was behind this 
provocation? The stationing of 
warships in the Black Sea is a 
scandal for Moscow. Russia feels 
cornered by NATO and Putin is 
loath to tolerate it any longer. 
"Anything is possible," warns 
Russia expert Stephen Cohen. 
But would Russia risk a war with 
NATO? "A war with Russian 
involvement has been raging in 


Ukraine. The situation is very 
dangerous," says former US 
senator Sam Nunn. 

The mood is tense and the 
number of ‘high-risk incidents’ 
between NATO and Russia has 
increased dramatically. It's a risky 
game that could spell disaster – 
particularly in Syria where NATO 
members and Russia are facing 
each other's armed forces. A 
Russian bomber has already been 
shot down by the Turkish military. 
Putin reacted by threatening 
Turkey and sending a combat 
helicopter to the Turkish border. 

What would happen if Russia 
were to attack? The country has 
doubled its annual defence 
budget since 2004 - and this year 
the Defence Ministry will channel 
more than half of all expenditure 
into the state armaments 
programme. This is in stark 
contrast to most NATO states, 
which have dramatically scaled 
back military spending. 

If Russia wanted to flex its 
muscles in the Baltic "it could 
all be over in just four hours," 
warns Estonian president Toomas 
Hendrik Імев. Putin could not be 
stopped. Even the 5,000-strong 
NATO Response Force takes 
five days to mobilise. 

Europe's only hope would be 
US involvement; their military 
apparatus is still far superior to 
Russia's. “But Russian military 
doctrine extends to deploying 
tactical nuclear weapons," says 
Cohen. "And if | were Obama, 
| wouldn't want to test that.” 
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NO RULES 

"During the Cold War 
there were stabilising 
rules of conduct. Today 
there are no rules — 
only actors spiralling 
out of control," explains 
Stephen Cohen. And that 
has consequences: 
since 1947 the 'Bulletin 
of the Atomic Scientists’ 
has been estimating the 
risk of nuclear war with 
the so-called.Doomsday 
Clock. On 22nd January 
2015 the counter moved 
to three minutes to 
midnight (11.57), which 
means that the risk of 
an atomic catastrophe 
has only been greater 
once before: in 1953 

— at the beginning of 
the Cold War. 


WHAT WOULD 


HAPPEN 
IF... 


hristian’s heart is racing. The 
online poker player has the 
perfect hand and is on the brink 
of the biggest success of his 
career. Thousands of dollars are 
his for the taking. But suddenly a 
message appears on his screen: 
“Your data volume has been 
exceeded. Please reload your 
Google account.” His browser 
closes instantly and his mega win 
vanishes before his very eyes. 
Christian’s situation is just one 
possible scenario. But the free 
internet has already taken a 


TRE INTERNET 
aos, A LUXURY 


beating – alongside the principle of net 
neutrality. In October last year the EU 
Parliament ratified net neutrality 
regulations - with major loopholes, 
which analysts say undermined the 
legislation and will essentially create 
‘fast’ and ‘slow’ lanes online. “Тһе 
European Parliament has paved the 
way for a two-tier net," says digital 
guru Alexander Sander. 

The secret services, on the other hand, 
would be quite happy to see the back of 
net neutrality because it means the 
internet would lose any degree of 
anonymity. The new law means that 
corporations will be able to sell internet 
access at different rates to different 
customers. They could block specific 
websites and only offer access for a fee. 

And that's just the beginning: ISPs 
could begin offering their own internet. 
Google has been busy building its own 
internet since 2014. The EU's decision 
could be the death knell of a universal 
internet — web creator Tim Berners-Lee 
has said it will “threaten innovation, 
free speech and privacy". 


FREE NET? 

At present data 
races across the 
net at the same 
speed. But now ISPs 
want to do away 
with net neutrality 
— the principle that 
internet firms 
should enable 
access to all 
content without 
favouring particular 
websites or 
customers. 


WHAT WOULD 
sh 


he geo-spies can hardly believe 
their eyes as they compare the 
satellite images of the South 
China Sea. Just nine months 
ago the Hughes Reef in the 
Spratly Islands was nothing 

but a flat spot in the ocean 


| 


and only appeared at low tide. 
But in the image dated 30th 
January 2015 they spot the sudden 
appearance of a 75,000-square- 
metre Chinese stronghold, complete 
with harbour basins, an airport, 
heliport and large barracks - 

more than 1,200 kilometres 

from the Chinese mainland. 

It marked a new climax in a conflict 
over the region, which is rich in raw 
materials, between China, various 
countries in south-east Asia and the 
USA. In just two years Beijing has 
enlarged the surface area in the 
South China Sea by 1,200 hectares, 
provided the coastguard with heavy 
weapons and modernised 
60 of their nuclear missiles. The 
USA, in turn, strengthened their 
military presence in the region with 
warships and by forging alliances. 

"Even just a small incident could 
unleash a war," says Wu Shengli, 
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Commander of the People's 
Liberation Army Navy. And there's 

a very real possibility that the crisis 
could drag the rest of the world 
down with it, because at the same 
time the most important sea route 
on Earth traverses the South China 
Sea: about half of the world's 
merchant fleet tonnage passes 
through these waters each year. 

But is the situation really likely 
to escalate? 

“Тһе likelihood of an incident is 
very high," warns Richard Cronin, 
director of a think tank in 
Washington. If such a scenario did 
occur, it wouldn't just threaten the 
world economy: any military conflict 
could see the US invoking NATO's 
Article Five, the collective defence 


clause, thus drawing Europe into u^ 

the battle. Security expert Michael OW ` us 
Paul warns: "Then we'd be talking T 
about World War Three." | К 
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QUESTIONS 5 ANSWERS 


CAN SKI? 


The Halley VI research station in 

Antarctica relies on an unusual new 
technology: it sits atop ski-fitted, hydraulic 
legs. These can be individually raised to 
overcome the 1.5 metres of snow that falls 
around Halley every year, and means the 
research station can be towed to a new 
location every few years. The innovative 


ski system also protects Halley VI from a 
further danger: every year the shelf ice that 
the station is built upon moves 400 metres 
closer to the sea. Its predecessor, Halley V, 
had to be abandoned because it moved 
dangerously close to the water. Fortunately, 
Halley VI’s flexibility means the station will 
have a much longer lifespan. 


| RESEARCH WAGONS 

| The station consists of eight 

| modules, lined up next to 
as | one another like railway: 
| carriages. Each is 
| connected by a corridor. 


LOCATION 

Halley VI is located in the middle of the Brunt 
Ice Shelf in the Weddell Sea in Antarctica – а 
region that's vital to research into the Earth's 

magnetic field and upper atmosphere. 


DRAUGHT PROOF 

The windows are made from 

double-glazed glass panels 

ith a transparent gel in 

he two. This means 

from outside 
пе: оп. 
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ENERGY EFFICIENCY 
In total Halley VI uses 26% 
less fuel than its Halley V 
predecessor. Water usage 
has been reduced to just = = — 

20 litres per person per day. = 


| 


QUESTIONS & ANSWERS 


species of ape exist in the 
world. The capuchin 


monkey shown here is one 
of them. Alongside shame it 
can also perceive jealousy. 


CAN 
ANIMALS 


FEEL 
SHAME? 


Even animals can 

disgrace themselves. 
But does that result in them 
feeling embarrassed? “It’s been 
established that in certain 
situations some animals 
experience similar emotions to 
us,” says behavioural biologist 
Norbert Sachser. In order for an 
animal to be embarrassed by 
something, it needs a sense of 
self as well as an ability to feel a 
sense of “others have seen that 
Гуе done something stupid”. 
Chimpanzees appear to have 
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this ability. Primatologist Jane 
Goodall observed a young 
chimp who, after falling from 
a banana tree, immediately 
glanced over at the troop's 
alpha male, probably to see 

if the higher-ranking ape had 
noticed anything. Evolutionary 
biologists suspect that other 
species can also experience the 
feeling of shame; if a lion runs 
into a tree and doesn't signal 
that it is embarrassed, other 
lions may think he's crazy and 
throw him out of the pride. 


HOW MUCH GOLD IS THERE ІМ THE WORLD? 


According to estimates by the World Gold Council 
there are some 184,000 tons of gold currently in 
circulation around the world. Large amounts of the 
precious metal are stored in bank vaults, government 
reserves or by private individuals. Melted together, 
the gold reserves would form a cube 21.3 metres 
high - the same as a six-storey building. It is 
impossible to estimate how much gold remains 
undiscovered in mines or volcanoes. 


22. 


Can trees explode 
in winter? 

Trees are very resilient and in winter even produce 
their own 'anti-freeze' in their cell sap. But extremely 
cold winter weather can lead to damage and the 
trees 'exploding' with a loud bang. The reason: tree 
sap also contains water, so if any is still present 
underneath the bark when the temperature drops 
below zero, it freezes - and expands. The frozen sap 
then breaks through the tree bark – resulting in a 
bang that sounds like a loud gunshot. 
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t 
we! ) The robotic insect сап leap 
1.6 metres per second, and 


CAN ROBOTS” BUM, 
WALK ON WATER? 


It's just two centimetres long, weighs 70 milligrams and exerted on the water's surface for a certain amount of 
can leap over ponds or lakes with lightning speed: an time at the correct speed. The robot is precisely 
international team of researchers from Harvard University calibrated to achieve this. It has four long legs made of 
and the National University in Seoul have developed the thin wire, the ends of which are bent upwards. A catapult 
first robot that can walk on water. The construction of the mechanism serves as the push that propels the robot 
small robotic insect is based on the movement of pond into the air. Inspiration for this was provided by the leg of 
skaters, which the scientists recorded and examined a flea. In the future these robotic insects could be used in 
using high-speed cameras. The footage confirmed that in research to carry sensors over the water's surface to 
order to jump, a certain depth of pressure must be check water quality, or to mark out GPS points. 


QUESTIONS & ANSWERS 


If the jetpack should fail 
in midair, a safety 
parachute is built into the 
suit behind the pilot. It is 
designed so that it can 
open easily even at a 
relatively low altitude. 


Both engines of the 
Martin Jetpack are 
fuelled and powered 
by a 200HP four- 
cylinder petrol engine. 
In addition to the 
standard equipment, 
the mini-flyers will in 
future be equipped 
with a thermal camera. 


The jetpack can carry 

a payload of 120kg, 
allowing fire-fighting 

equipment to be transported 

alongside the pilot. 


WHERE CAN THE 


Dubai now has the newest technology to fight fires 

with: the city has ordered a total of 20 jetpacks for 
its fire fighters. Made by New Zealand firm Martin, the 
jetpack is in effect a one-man microlight. Instead of using 
jets, the device is powered by two helicopter-like ducted 
fans, which will propel it to a maximum altitude of just 
under 1,000 metres. A full tank of fuel will afford the pilot 
30 minutes in the air, ample time to manoeuvre around 


Air is drawn into the 
fan ducts and 
accelerated by the 
rotors. It emerges 
from the ducts as a 
controlled stream of 
air and in so doing 

à catapults the jetpack 

h into the air. 


and gain a first-hand look at problem fires — such as 
the one that engulfed the side of the city's Address 
Downtown hotel last New Year's Eve. The jetpacks will 
be particularly useful in a city of 916 high-rise buildings 
and, with a top speed of 72km/h, even the top of the 
830-metre-tall Burj Khalifa, the tallest building in the 
world, will be reachable in under a minute. Each 
jetpack is expected to cost around $150,000. 
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DIVERS 


: ль 10 Humans Ж 


“Сап cockroaches 
survive without a head? 


9 Jumbo squid A decapitated cockroach does not die. Unlike humans 
> and other highly developed animals, the insect's survival 
is not reliant on its head. Instead of a large brain in its 
head, a cockroach's entire body is criss-crossed by 


8 Ang lerfish ganglia - a kind of mini-brain system that controls the 
movements of the legs and wings in the chest area and 
F the digestion process in the lower abdomen. Headless 
cockroaches cannot keep going forever, though. Lacking 
T Sperm whale a mouth with which to ingest fluids, they usually die of 


dehydration or starvation within nine days. 


6 Viperfish 
5 Dumbo octopus 
4 Tripod fish 


3 Brine shrimp kà «Әә =. 
у. are as steroi ө © 
"craters очра қы. 
Irrespective of the shape of tl 2 meteo e ang is: ә 
which it struck, asteroid crate are always exact 
circles. That's because meteorites travel at extremely c 
fast speeds - up to 10 kilometres per second. At the 
moment of impact this enormous kinetic energy 
transforms almost entirely into thermal energy, causing 
the meteorite to evaporate on the spot. The explosion 


sees matter hurled evenly in all directions, so the 
resulting crater is always in the shape of a circle. w 


2 Grenadier fish 


1 Hymenaster 


PHOTOS: Anthony Dubber; Joel Sartore/NGS; Outdoor Archive; Martin Aircraft Company (2); Shutterstock (5); Alamy; Colourbox; NASA; Fotolia; PR (6) 
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when, together with other members of Texas Task 

Force 1, they landed in New York. Bretagne, then aged 

two, had just finished her rescue dog training: “I will 

never forget the first time we saw Ground Zero,” explains 

Corliss. “1 could barely comprehend the scale of the 

destruction. Then | saw Bretagne at my feet, gazing 

stoically across the chaos. She was ready to get to work.” 
Bretagne is one of the 350 rescue dogs who helped trawl 


through the wreckage searching for victims - and survivors. 


Each dog swept an area in just 20 minutes, something that 
would take a 20-man rescue team 20 hours. It’s gruelling 
work and something the animals can normally only 
maintain for a maximum of 30 minutes at a time. But the 
dogs working at Ground Zero in 2001 were not stood down. 
They didn’t want to be stood down. Some were there for 17 
days straight, working 16-hour shifts around the clock. And 
Bretagne was one of them, a dog that found her true calling 
in the midst of the devastation: “I remember the moment 
she suddenly broke away from me - she'd never done that 
before,” Corliss recalls. Bretagne ran towards a fireman, 
who had collapsed in tears of sheer exhaustion, placed her 
head under his arm and remained with him until he began 
to calm down. The need to offer comfort where there is no 
comfort, the ability to carry on even when everything seems 
in vain: Bretagne learnt these lessons at Ground Zero and 
has continued to use them ever since as a therapy dog, 

a role that’s seen her help countless people escape their 
own private hell. But it’s for her work at Ground Zero that 
she'll be best remembered. She's living proof that goodness 
can grow even from the very depths of evil. [7] 


PHOTO: F.Carter Smith 
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Welcome to World Of Knowledge's Letters page, where you can share your thoughts EDITOR 
on anything you see in the magazine. Write to us at World Of Knowledge, GPO Box Vince Jackson 
4088, NSW, 2001 or email us at worldofknowledge(dbauer-media.com.au d 
ое Ferrara 
Sticking point PICTURE EDITOR 
DEFEAT PIETRO GAMBINI Darren Dawkins 
uiii" | SENIOR DESIGNER 
ee The lampreys featured in last month’s Lemuel Castillo 
] issue (‘Lampreys: Aliens Of The Deep’, DESIGNER 
March) were horrifying. Could they Chantelle байат 
ever latch onto and attack a human? BAUER MEDIA AUSTRALIA 


> Lampreys certainly look like they 
could do a good deal of damage, but 


PUBLISHER, SPECIALIST DIVISION 
Cornelia Schulze 


if they were to attack humans it would ASSOCIATE PUBLISHER, 
likely be due to a case of mistaken але 
identity rather than a desire to add DIRECTOR OF ИК SOLUTIONS 
human flesh to their menu. There are Simon Davies 


varying anecdotal reports of lampreys 
taking a liking to people — one story 


GENERAL MANAGER, MARKETING 
Natalie Bettini 


from antiquity goes that an affluent RESEARCH DIRECTOR 
Roman, Vedius Pollio, maintained Justin Stone 
i , : д COMMERCIAL MANAGER 
a bath of hungry lampreys into which Lucille Charles 
he threw incompetent servants. CIRCULATION MANAGER 
Fortunately for keen open-water Charlotte Gray 
swimmers, however, lamprey eels лання ЕЗ 
tend to stick to cold-blooded victims. EE 
ерек реке а а анат || ADVERTISING ENQUIRIES: 
Drifting off BRAND MANAGER 
FRANCES TREMBATH Impostor syndrome Thea Mahony 
3 Е EMAIL: 
| enjoyed ‘Everything You Need To Know About Sleep’ (March) - ун TMahonyGbauer-media.com.au 
and was interested in the idea that too much sleep is almost as My Aussie friends living in London PHONE: 
detrimental as too little. Does that apply to teenagers? | thought have recently seen bright-green birds 02 9282 8583 
their bodies were naturally predisposed to needing more sleep. flying around their garden. They say 
; I ROT ; ; they look like they could be parrots INTERNATIONAL 
» Studies have pinpointed nine and a quarter hours as the magic y y p І EDITOR-IN-CHIEF 
; Н What аге these birds? My mates don't 
number teenagers need, in contrast to the comparatively measly j ; д е Uwe Bokelmann 
seven to eight hours required by card-carrying grown-ups. Despite think they're native to Britain! INTERNATIONAL EXECUTIVE EDITOR 
this, sleep problems are common in teenagers — up to three- » What your friends saw were almost Sehastian Junge 
quarters of all adolescents are thought to be affected to some certainly ring-necked parakeets | INTERNATIONAL CREATIVE DIRECTOR 
degree. There are two simple, connected, reasons to explain (Psittacula krameri) — originally native Thomas Maresch 
this: biologically, teens need to sleep both longer and later than to Asia — that have established- 
the rest of us. Hormone changes during adolescence mean a resident breeding population in л 
that the circadian rhythms of teenagers shift so they are naturally south-east England. There are large 
programmed to fall asleep and therefore wake later. This trend can and well-documented colonies all over MEDIA GROUP 
continue until up to the age of 25 before it reverses; by the time London, with birds regularly spotted in gol of Knowledge: GPO Box 4088, 
we hit 55 we wake at about the time we woke before puberty. Kew Gardens and Richmond Park. Sydney Telephone: (02) 9282 8000." 
PUE quer) P ee d ree a 
JAMES UNDERWOOD e birds around the UK (they have been by Bauer Media Ltd, ACN 053 273 546, 
Everything You Need To Know About Sleep’ got me thinking. Do sighted as far north as Edinburgh) at MUT Bane Wiican ТН 
anaesthetics confer the same benefits as normal sleep? Would you up to 50,000. The parakeets are easy World of Knowledge is the property of 
wake up from an op feeling well-rested as you would after a nap? to spot thanks to their vivid green used under licence. Copyrigh 2013 AR 
> Head into hospital for an operation and your doctors will probably | plumage, ruby-red bills and distinctive a AT 
tell you that they're going to "put you to sleep" for the surgery, black rings around the face and neck. папа cua n World of Knowladgo 
medical slang for administering a general anaesthetic. Despite A handful of offbeat theories about Copyright ACT 1968. No material may be 
this, a new study reveals that the two states differ greatly, with an how the birds became endemic to pud ei M eed 
anaesthetic dose putting the body into a state more similar to a Britain have become entrenched in у һы. Tho publisher accepte no Е 
deep and thankfully reversible coma. As the drugs used produce popular culture: one says that the К illustrations or photographic 
temporary amnesia, patients have likened the experience of going birds escaped from a container at E НЕЕ 
under the knife to a switch being flicked; almost as if the time they Heathrow Airport, another that they н Ll e 
were out cold got lost, or never happened. Many report waking ир fled the set of a blockbuster being araraya that require youto provide oon 
to the feeling that they have been unconscious for mere seconds, filmed in Surrey іп 1951. Yet another in hem (Reader Offe). you provide information 
only to find the operation finished. Whereas the brain is very active purports that a pair were released by fis informaron to provido you with ho rode 
during sleep, engaging in repairs and cataloguing memories, our Jimi Hendrix in Carnaby Street in the "чото natos that help Bauer to do 
thinking organ goes into shutdown under anaesthetic. This is why 1960s. Urban legends? Perhaps. еа a ТЕТІ 
people wake up in the recovery room feeling groggy, rather than Either way, it looks like the UK's only services and events, Bauer Media may also give your 
Й к Д information to organisations that are providing special 
well-rested, as they would after a great night's sleep. naturalised parrot is here to stay. prizes or offers and that are clearly associated with 
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The Bremont Boeing Model 247 and the F/A-18 Super 
Hornet share the same hardened Custom 465? Steel. 


(emer wer 


BREMONT BOEING 
MODEL 247 


WE'VE NEVER BUILT A WATCH FROM THIS KIND 
OF STEEL BEFORE. BUT IT SEEMED TO WORK OUT 
OKAY ON THE F/A-18 SUPER HORNET. 


A few years ago the British watch manufacturer Bremont and American aviation 
giant Boeing, embarked on a development project to build a range of mechanical 
timepieces that embraced the latest in material and manufacturing research from 
the worlds of horology and aviation. The result is something remarkably special. 


PROUD SPONSOR OF THE AUSTRALIAN B К Е M O М А. 


GEOGRAPHIC SOCIETY AWARDS 2014 AND 2015 — á—MÀÓ gg — 
CHRONOMETERS 


WINNER 
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Book our Early Bird Deal for 2016, and enjoy one FREE 
night's accommodation and meals (Pay 6 Stay 7), and FREE 
sunset drinks. Save from $355 to $610 per person! All inclusive 
7 night luxury packages start from $3138 per person twin share. 
Visit Lord Howe Island and discover world-class diving, snorkelling, 
fishing, walking, surfing and golf, or just relax and rejuvenate 
on Australia's most beautiful island. Please see our website for 


conditions and quote ‘World of Knowledge’. Be quick. 


lord howe island е another world е close to home 


